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PREFACE 


Smail though this Workshop Manual is in size, it lacks no detail in 
covering the whole of the servicing and repair of the Citroen XM with 
1998 c.c. four-cylinder carburettor and fuel injection engine and 2975 
c.c. and the later 2963 cc. V6 engine. Four-cylinder engines with 
“Monopoint’” and “Multipoint” injection are covered. The engine is fit- 
ted in transverse direction into the engine compartment. The transmis- 
sion, either a five-speed unit or an automatic transmission, is located 
underneath the engine. 


Brief, easy-to-follow instructions are given, free from all necessary com- 
plication and repetition, yet containing all the required technical detail 
and information, and many diagrams and illustrations. 


Compiled and illustrated by experts, this manual provides a concise 
source of helpful information, ali of which has been cross-checked for 
accuracy to the manufacturer's official service and repair procedures. 
Where special tools are required, these are identified in the text if ab- 
solutely necessary and we do not hesitate to advise you if we feel that 
the operation cannot be properly undertaken without the use of such 
tools. Whenever possible, alternative tools or make- shift tools are men- 
tioned to carry out specific operations. if alternative methods are given, 
these have been tested in practice and have been found satisfactory 
for the job described. 


The readers own judgement must ultimately decide just what work he 
will feel able to undertake, but there is no doubt, that with this manual 
to assist him, there will be many more occasions where the delay, in- 
convenience and the cost of having the car off the road’ can be avoid- 
ed or minimised. 


The manual is called "Pocket Mechanic’ and produced in a handy 
glove-pocket size with the aim that it should be kept in the vehicle 
whilst you are travelling. Many garage mechanics themselves use 
these publications in their work and if you have the manual with you in 
the car you will have an invaluable source of reference which will 
quickly repay its modest initial cost. 

A fault finding (trouble shooting) section is included at the end of the 
manual and ail items listed are taken from actual experience, together 
with the necessary remedies to correct faults and malfunctioning of 
certain parts. 
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O. INTRODUCTION 


Our “Pocket Mechanics” are based on easy-to-follow step-by- step instructions and 
advice which enables you to carry out many jobs yourself. Moreover, you now have 
the means to avoid these frustrating delays and inconveniences which so often 
result from not knowing the right approach to carry out repairs which are often of 
a comperatively simple nature. 


Whilst special tools are required to carry out certain operations we show you in this 
manual the essential design and construction of such equipment whenever pos- 
sible to enable you, in many cases, to improvise or use alternative tools. Ex- 
perience shows that it is advantageous to use only genuine parts since these give 
you the assurance of a first class job — Always buy your spare parts from a 
Citroén dealer, 


0.0. General Information 


The Citroén XM vehicles covered in this publication, are fitted with the engines 
specified on the previous page, but various engine types have been used in 
models covered in this publication. We have tried to cover as many engines as 
possible, but not all may be fitted to vehicles registered in the United Kingdom. 
Section 1.0 gives a list of all engines covered. The transmission is flange- mounted 
to the rear of the engine. 

The main features of the engine are a light-alloy cylinder block with removable, 
cast-iron, “‘wet-type’’ cylinder liners in the case of the V6 engine, light alloy cylinder 
head, a 5-bearing (four-cylinder) or 4-bearing (V6) crankshaft and piston pin with 
press-fit in the connecting rods. The timing mechanism of the 4-cylinder engines 
consists of an overhead camshaft, driven by a toothed belt, two valves per cylinder, 
arranged in line and operated directly by tappets. V6 engines were originally 
produced with 12 valves, with the introduction of a 24 valve-engine in 1990. 


0.1. identification 


; Fie. 0.1. shows a view of the vehicle with the location of the different type identification 
plates. 

The manufacturers plate is located on the right-hand side of the engine compartment. 
The serial number consists of 17 numbers and letters. It also contains the total permis- 
sible weight, total permissible weight with trailer, the max. load onto the front axle and 
the max. load onto the rear axle. The serial number is also stamped into the body panel 
on the right-hand wing, below the windscreen, indicated by (13) in the illustration. 
The engine type and engine serial numbers are stamped into plates, attached to the 
engine, but at different positions for the 4-cylinder and V6 engine, as can be seen from 
the illustration. On a 4-cylinder engine one plate is used for the engine type and one the 


eit serial number. Engine type and serial number are given in asingle plate ona 
engine. 


0.2. General Characteristics 

0.20. DIMENSIONS 

Wiiserefieeen coe oo Lae ccc 2850 mm (113.25 in.) 
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Fig. 0.1. — The location of the various type identification plates and serial numbers of the XM. 
1 Transmission identification 8 Engine plate (4-cylinder) 
2 Transmission number (ME5T) 9 Engine identification 
3 Transmission number (BE3) 10 Engine plate (V6) 


4 Paint code 11 Type identification plate 

5 Model year code 12 Body indentification 

6 Spare part reference code 13. Chassis number 

7 Engine serial number (4-cyi.) 
Fronttiac keene ee baer Cea WT. ob ee ee aalee ws 1520 mm (60.4 in.) 
PRG ea CT es eee ra asec he sada Geaila: wea woseon akon cc acs ee 1447 mm (574 in.) 
Overall Length (Saloon and Estate Car): ...... 2... 4963 mm (197.2 in.) 
fo weralli ciel, i es AE ae 1467 mm (583 in.) 
Overallimigihseveemeree rr ee 1794 mm (71.3 in.) — Uniaden 
Grodndiclentance ere esos. eeeaders steleoag 141 mm (5.56 in.) 
Turning circle between PRRMMOMES Ee eee Od ak he 1166 metres 


Turning circle between Walls: .... 2... eee 12.50 mm 
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0.21. WEIGHTS 


Kerb (curb) Weights (typical weights given): 


XM 2 litres carburettor: ....-.-. 62 eee ee ee ee eee 1270 — 1280 kg (2794 — 2816 Ibs.) 
XMM Injections 2+. cose se eee eee ee ee eee es 1310 kg or 1280 kg (2882 or 2816 Ibs.) 
XM Injection from 1991 (M/T): .... 6... - eee ee eee eee eee eee eens 1380 kg (3036 Ibs.) 
XM Injection from 1991 (A/T): .... 2... eee ce eee eee eee eee e tees 1445 kg (3113 Ibs.) 
RI eee inheh), «Rue ecidic metas aad slg os 1420 kg (3124 Ibs.) 
AMAA ENTA OGM MMID) he. Sere On = ois Sin a nmncpliciee Pilbeam «BL vos 1505 kg (3311 Ibs.) 
A VEmIOM MOSMAN iain. ai + we os etnias eas cause ett cls tp ohio en aati 1530 kg (3366 Ibs.) 
we Gory ul) Sie ie ene Alia nie ea 1475 kg (3245 Ibs.) 
OS Se oy ee a ee eo eA Soy 1380 kg (3036 Ibs.) 
Gross Vehicle Weight: 
RMON ate dil to cc.n.s 5, sichs +--+ «pais, s-nelbtacnr ee eeinieia mw niciavess 1760 (3872 Ibs.) 
DA 19) 8 | SBS Se: Se Ss ae ean 1760 kg or 1845 kg (3872 or 4059 Ibs.) 
wo eo) Bae SE Re CO 2020 kg (4444 Ibs.) 
SMES. — ip Se IRR ig) lore SSE a aco 1910 kg (4202 Ibs.) 
PORN MERE ERMA SO co fcta ly eA EAMES occ cieteiccicicicic oie ve ee Guba tie ee sees 2130 kg (4886 ibs.) 
Pe NO eon CA ee 1930 kg (4246 ibs.) 
ee RR ST) ies alist cally Wael, clate:e'e cleie's oie ojo ble sh elee ss 2020 kg (4444 Ibs.) 
Max. permissible Weight with Trailer: 
Ne MUS CATOUTCUOl: so). ci, lec so cnieiecuneseies ces 2860 — 3060 kg (6260 — 3060 Ibs.) 
Co EAT Vlotolys Ret es Ee 3145 kg or 3060 kg (6919 or 6732 Ibs.) 
OS i le: Ea ULES) ARC ARN SR BR 3320 kg (7304 Ibs.) 
i ee et A Ob kee 3410 kg (7502 tbs.) 
XM V6 from 1991: .............. she ad abe CORSO a Pp aia 3630 kg (7986 ibs.) 
ee to cro a 2 fn. eis 9: 0a)0a9\ 0,8. Fear wjoud wie, bj0.0'% 3430 kg (7546 Ibs.) 
EE RRM Se nt EC eB see's > sys a eo.s'c s eithsihe's dete eos 3320 kg (7304 Ibs.) 
Max. weight on front axle: 
CIA Veo cattle (ape ea ED Ses eee aR ee a 965 kg (2123 Ibs.) 
XM 2 litre injection: . 1020 kg (2244 Ibs.) 
cha 2 tats 2S (2 ae Sr Sane a ae Ae 965 kg (2123 Ibs.) 
1100 kg (2420 tbs.) 
. 1085 kg (2387 Ibs.) 
1100 kg (2420 tbs.) 
DO a2 MR sof ARS AQ CNS EARS lege ee a 1100 kg (2420 Ibs.) 
Bee eet CE oic tl pve dic cjsicccis elle ood ase ee ae 1100 kg (2420 Ibs.) 
Max. weight on rear axle: 
I > CAE SS: ee 805 kg (1771 Ibs.) 
XM 2 litre injection: <3 ci O84 tie <A ER ie ya RO Ie 825 kg (1815 Ibs.) 
IS Ee eee nnn 805 kg (1771 Ibs.) 
Mine eI ECHOM EMOTO D Gy ions cerarsireiee te eis ee ie wee were ere eee wecae 1150 kg (2530 Ibs.) 
2 OS acheter the tke dacke QSSG6 A Nn 830 kg (1826 Ibs.) 
Monel eG na ea a rr 1150 kg (2530 Ibs.) 
pe eter Perm ie Ei, cid s ek dee e ceeeelles 840 kg (1848 tbs.) 
MS ON oie SS a rar 1125 kg (2475 tbs.) 
Max tin Weng tnetneitcsieciiss hoi. ee... ee ee os Check with Citroén Dealer 
Mase ree are MEMES Neos obec cuae Jules oe be 80 kg (165 ibs.) 
0.2.2. FILLING CAPACITIES 
Sls cl Godwe ces 000 er i 
RR aera ee aera: 80 litres 
(CCC rc i 
Bose 82 20) Ae Se ann rr pc 73 ites 
2 litre injection, automatic transmission: 2.222722) 928 titres 
Wel eRe EEE Se oe Gadel Ase als 94 litres 
MG I2AVRCNG Gree... Rn! 100 litres 
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Engine (see also Section 1.7.0): 


4-cylinder; — WHROUtOINMIGT osc o iies sleet ac ake edhe es vce dinnee ORE 47 litres 
4-cylindephs-With'olk filleresnas cr: sci. seein. Datel acekiens Re ak aa ob 54 litres 
V6: engine —Wikhoutiollifiltm eee vrsca io iccavassieve scocioevoiane sivlé « LRA aes 55 litres 
VO engines WRONG Men iar ascot 5 cae edrc/sselel chars. civmantoagete « terpve vebs ans 60 litres 
Between ‘‘Max..” and “Min.” marks on oil dipstick: 
4-CHIINBSEMENGING. (oni ie siento tat one store le ne nan eye cea Nahe e eater Rt). 15 litres 
VOrengingsi et? Cae Sa ON, EN RAT RA IEG ana He BATE) eer. 20 litres 
Transmissions eri actme ces sec ce cists aa ete em aet 18 litres (BES), 1.85 litres (MES T) 
Automatic Transmission: 
2 litre-engines — Total capacity: Join ooo I 75 litres 
SrtA CRANGOL VC serets ay. ‘sie leche 5 Be Ota ae ON abate din Suma 24 litres 
V6 'engines'—“Tolal Capacity ech ss yagi aed atone 78 litres 
caret aU ESET ANN A cna co. “cow. ehininin su apal ays 6 aracoderauapacsib ete oh 2.7 litres 
Hydraulic system: 
SAIGON NOC CIS nse eres ee lac. ssc ulejdie wings sueeees 53 litres (LHM Plus Fluid) 
Eile modclon ester innt. ee see squats ome bare eee we 60 litres (LHM PLus Fluid) 
0.3. General Servicing Notes 


The servicing and repair instructions in this Workshop Manual are Jaid out in an 
easy-to-follow step-by-step fashion and no difficulty should be encountered if the 
text and diagrams are followed carefully and methodically. The intention has been 
to include all possible technial data that may be required and, in order this this can 
be done without adding unnecessary bulk and expense, we do not repeat each 
time the simple and obvious steps necessary to conform to good engineering prac- 
tice. It may, however, be useful to many of our readers to summarise a few of the 
more important procedures which should be adopted at ail times, and to briefly 
draw your attention to some points of general interest. 

Always use the torque settings given in the various main sections of the manual. 
These are grouped together in separate sub-sections for convenient reference. 
Bolts and nuts should be assembled in a clean and very lightly oiled condition and 
faces and threads should always be inspected to make sure that they are free from 
damage, burrs or scoring. DO NOT degrease bolts or nuts. 

All joint washers, gaskets, tabs and lock washers, split pins and "O” rings must be 
replaced on assembly. Oil seals will, in the majority of cases, also need to be 
replaced, if the shaft and seal have been separated. Always lubricate the lip of the 
seal before assembly and take care that the seal lip is facing the correct direction. 
References to the left-hand and right-hand sides are always to be taken as if the 
observer is at the rear of the car, facing forwards, unless otherwise stated. 
Always make sure that the vehicle is adequately supported, and on firm ground, 
before commencing any work on the underside of the car. A small jack or a make 
shift prop can be highly dangerous and proper axle stands are an essential re- 
quirement for your own safety. 

Always use genuine manufacturer's spares and replacements for the best results. 
Since the manufacturer uses metric units when building the cars itis recommended 
that these are used for all precise units. Inch conversions are given in most cases but 
these are not necessarily precise conversions, being rounded off for the unimportant 
values. 

Removal and installation instructions, in this Workshop Manual, cover the steps to take 
away or put back the unit or part in question. Other instructions, usually headed 
"Servicing’’, will cover the dismantling and repair of the unit once it has been stripped 
from the vehicle. it is pointed out that the major instructions cover a complete overhaul 
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of ali parts but, obviously, this will not always be necessary and should not be car- 
tied out needlessly. 

There are a number of variations in unit parts on the range of vehicles covered in 
this Workshop Manual. We strongly recommend that you take care to identify the 
precise model, and the year of manufacture, before obtaining any spares or 
replacement parts. 

The front wheel drive of the Citroén XM range of vehicles has a number of fea- 
tures which provide much easier servicing and adjustment than will be found on 
many conventional vehicles. it is recommended that the reader should familiarise 
himself with these features. With the aid of the instructions given in this Workshop 
Manual we feel that there is little in the way of overhaul and servicing that cannot 
be undertaken with contidence. 

The following abbreviations are sometimes used in the text and should be noted: 


Std.: To indicate sizes and limits of components as supplied by the manufac- 
turer. Also to indicate the production tolerances of new unused parts. 

Ors Parts supplied as Oversize or Undersize, or recommended limits for such 
parts, to enable them to be used with worn or re-machined mating parts. 
o/s 

U/S indicates a part that is larger than Std. size. U/S may indicate a bore of 
a bushing or female part that is smaller than Std. 

Max.: | Where given against a clearance or dimension indicates the maximum 
allowable. !f in excess of the value given it is recommended that the ap- 
propriate part is fitted. 


TIR: Indicates the Totai Indicator Reading as shown by a dial indicaior (dial 
gauge). 

HT: High Tension (ignition) wiring or terminals. 

TDC: Top Dead Centre (No. 1 piston on firing stroke). 

MP: Multi-Purpose grease. 

0.4. Jacking-up of the Vehicle 


Due to the construction of the vehicle, a jack and/or chassis stands should only be 
placed under the vehicle as follows: 

To jack up the vehicle place a mobile jack underneath the side of the body, underneath 
the points shown by the arrows in Fig. 0.2. Either a mobile or a hydraulic jack can be 
used, but a piece of wood should be inserted between jack head and chassis/body. 
Chassis stands can be placed underneath the same locations, but again should be 
protected by inserting some soft material (rubber if possible) to protect the body work. 
The vehicle jack can be used in accordance with the instructions. 

To jack up the rear of the vehicle it is possible to apply a mobile jack underneath the 
towing brackets shown in Fig. 0.3. Chassis stands can then be placed underneath the 
centre of the vehicle as shown by the arrow in the middle of the illustration. 

Apply the handbrake when jacking up or engage a. gear, to prevent the vehicle from roll- 
ing off the jack. 

Always use secure chassis stands when working underneath the vehicle and only 
place them underneath the side members of the body, either at the front or at the rear, 
i.e. immediately at the ends of the body sills, as shown. Always make sure that the 
ground where you place the jack, is not too soft. 


Ramps are perhaps the best solution to carry out operations underneath the vehicle. 
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Fig. 0.3. — A jack can be placed undewr the bracket shown by the A.H. ar- 
row (on both sides of the vehicle). A chassis stand can be placed under the 
vehicle at the position shown by the centre arrow. 


0.5. Towing the Vehicle 


The following precaution must be taken when a vehicle with hydro-pneumatic sus- 
pension is towed: 


@ The hydro-pneumatic suspension must be under pressure when the vehicle is 
being towed, as otherwise serious damage may result. It is possible to push 
the vehicle with de-pressurised suspension system on level ground. 


1.0. Main Features 

Fitted Engine Type (see note next page): 
2.0 litre carburettor, from 1989... eee eee XU10.2C (R2A) 
2:0 litre injection; tronmmni909: Oo . ses. 56 pica ead cee XU10.J2/Z (RFZ) 
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2.0 litre fuel injection, from 1990: .......-- . XU10.J2 (R6A) — discont. 1995 


2.0 litre fuel injection (Monopoint), from 1990: .......-..--... XU10.M (RDZ or RFZ) 
200 litre turbo fuel injection: ........--..- 62sec eee eee eee XU10.J2TE/Z (RGY} 
V6 engine, 12 valves, from 1989: ..........--.-- i Nate se abet eg ice ZPJ (SFZ) 
V6 engine, 12 valves, 1989 to July 1991: ©... eee ZPJ (S6A) 
V6 engine, 24 valves, from 1990: .............--. . ZPJ4 (SKZ or UKZ from 1995) 
V6 engine, 12 valves, from Aug. 1991: ........... ZPJ (SFZ), ZPJ/Z (UFZ) from 1995 
V6 engine, 12 valves, from Aug. 1991: 0.2.6... cee eee eee eee ZPJ (S6A) 


Nete: The first letters/numbers refer to the engine family. The engine type designation of the 
actual engine is given in brackets. The following information will only refer to the engine type. 


Engine Capacity:: 
ORME th sisivo esos oe a esses sea elsien ell « Memmmulem. « 1998 cc. 
VE_ENGING eee eee see eee ee es 2975 c.c. (later UFZ/UKZ engines, 2963 c.c.) 
PIN cst OETA en 20 oo nc coes coe ase cis se oie vies Ochoa Misia eels «as aulare 4or6 
CGF cha eR rR ONE ek non avenge ovate oy erie ovay svn -ohes 3 -0coohiaeueipe aha) tidewnana In-line or ““V” 
Valve arrangement: 
4-cylINGGrONGiINES? ..0. Sei ee eee Overhead camshaft with belt drive 
VS cna Sot ee aes ee Twin overhead camshafts, driven by chains 


from sprocket on crankshaft. 
Firing order: 


CVIINGEMENGINGS! icc)... akin cae ss cng ais ee vise 1—3—4——- (No. 1, flywheel side) 
VIS AIES., oo atch UaNRR  a o aNteneee ne  a 1—6—3—-5—_2—-4 
Cylinder Bore: 
RPT ORATEPRET NGS ts eal ok ees a Secale sae a cin safe e athe ns 86.0 mm (3.4168 in.) 
WO) SIDES | Qe NalMeeR HIRIRRS Ge ere ee a ee 93.0 mm (3.6949 in.) 
Piston Stroke: 
PMU CH MENMEN OS coo lesen a cua vece vie nat cine s.escs cus cack apes 86.0 mm (3.4168 in.} 
V6 engines: .......... 73.0 mm (2.9003 in.) — engines from 1995 72.3 mm (28725 in.) 
Compression Ratio: 
A-CWINOGH CNGINES, EXCEDt tULOO!. 2... .y. sched aie oe sil esis oie e bie sles ce ais el 88:1 
ECVIINACIEIGING TAUNIOT ge) clei o/c, ste S hateetacauaywiayele «tye e ti eletecebc cis bs 85:1 
MOO RL SSOACNQIMCS! dead lnja ca clei ala, hz) coaiaiien wie sertuesclelst'e!s. aye mje eve’: ¢ sjnlecti Gis b abs 95:1 
WOIS Ke GRUINONAMIVAIVOS ree beatin tarttoi eating Peuakye lath sepuy cies A, cas, Dalomate ° 94:1 
Max. Power (DIN) (slightly less with catalytic converter): 
Engine type R6A (Multipoint/Monopoint): ........ 130 BHP/94 kW (DIN) at 5600 rpm 
Engine type R2A (Carburettor): ................ 115 BHP/84 kW (DIN) at 5800 rpm 
Engine type RFZ (Multipoint): ................. 130 BHP/94 KW (DIN) at 5600 rom 
Engine type RDZ (Monopoint): ................. 110 BHP/80 KW (DIN) at 5600 rpm 
Engine type RGX (Turbo): ........... 145 BHP/104 kW (DIN) from 4400 to 6200 rpm 
Engine type RGX (XU10J2TE/Z — Turbo) from 1995: ............. 150 BHP/108 kW) 
Engine type Seed a) 170 BHP/123 KW (DIN) at 5600 rom 
Engine type SKZ/UKZ (V6/24 valves): ........... 200 BHP/147 KW (DIN) at 6000 rpm 
Engine type S6A (V6): 2... 170 BHP/123 KW (DIN) at 5600 rpm 
Me gine wi ORGA (i ItipoinuM 
ngine type ultipoin’Monopoint): ......... 18.2 kgm (131.0 ft.Ib.) at 5800 rpm 
Engine type R2A (Carburettor): .. 2. 173 kgm (1246 as, at 2250 on 
Engine type RFZ (Multipoint): «2.2.2. 175 kgm (126.0 ft.lb.) at 4000 rpm 
Engine type RDZ (Monopoint): ................. 17.2 kgm (1238 ft.lb.) at 3800 rpm 
Engine type RGY/RGX (Turbo): ........ 23.0 kgm (165.6 ft.tb.) from 2200 to 4400 rpm 
Engine type SFZ/UFZ (V6): ... 0. 245 kgm (176.4 ft.lb.) at 5600 rpm 
Engine type SKZ/UKZ (V6/24 valves): ....... 22... 26.5 kgm (1908 ft.Ib.) at 3600 rpm 
Engine type S6A (V6): .... 2... 245 kgm (176.4 ft.!b.) at 4600 rpm 
Oil Pressure — 4-cylinder: ... 4.0 kg/sq.cm. (52 psi.) at 4000 rpm (oil temperature 80° C) 
@ilipressutereMGme reese esses... ll, 55 kg/sq.cm. (80 psi.) at 500 rpm 
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bec hd aire tere act ion 1: 
See below in brackets behind engine type 


Ignition type: 
R2A engine (carburettor): ............ Electronic ignition (magnetic impulse ignition) 
with centrifugal and vacuum advance. 
R6A engine (LE2 Jetronic injection): ... Electronic ignition (magnetic impulse ignition) 


with centrifugal and vacuum advance) 
R6A engine (Magnetti Marelli injection): . Electronic ignition, controlled by electronic con- 
trol unit in combination with fuel injection 
; system 
RFZ/RDZ engine (Motronic MP 3.1): ... Electronic ignition system, controlled by Mo- 
tronic control unit in combination with fuel in- 
jection system. Also MP5.1 type fitted 


RGY engine (Motronic MP 3.2): ....... Electronic ignition, controlled by Monotronic 
control unit. 
S6A/SFZ engine (Fenix 3B): .......... Electronic ignition, controlled by electronic con- 
trol unit in combination with injection system 
SKZ engine (Fenix 4): .............. Electronic ignition, controlied by electronic con- 
trol unit in combination with injection system 
Spark PQS? sis eceee see See Section 1.63 
Vaive Timing R6A Engine R2A Engine 
Inlet valve opens:..............0 505 0eee 5° BTDC 1° BTDC 
INlGt VAIVE ClOSESS nici nies: ons, 550 06 ms esela, sere es 50° ABDC 44° ABDC 
Exhaust valve opens:................... 47° BBDC 40° BBDC 
Exhaust valve closes: ...........0....... 2° ATDC 5° ATDC 
Valve Timing RFZ/RDZ Engines SFZ Engine 
INIGEVAIVE ODENSE 5 6 aeons enlace wnansie cayeudinre 1° BTDC 1° ATDC 
INIGR VANE ClOSOS Eee ss sims sacs misses 44° ABDC 43° ABDC 
Exhaust valve opens:.............0...05 40° BBDC 46° 30’ BBDC 
Exhaust valve closes: .................. 5° ATDC 4° ATDC 
Vaive Timing SKZ Engine S6A Engine 
inlet valve opens: 1° ATDC 4° BTDC 
inlet valve closes: 45° ABDC 43° ABDC 
Exhaust valve opens: 45° BBDC 46° 30’ BBDC 
Exhaust valve closes: 1° BTDC 4° ATDC 
RGY Engine 
Inlet vaive opens: 9° BTDC 
inlet valve closes: 36° ABDC 
Exhaust valve opens: 48° BBDC 
Exhaust vaive closes: 3° ATDC 


Above opening and closing angles are given with a theoretical valve clearance of 1.0 mm. 


BTDC = Before top dead centre 
ATDC = After top dead centre 
BBDG = Before bottom dead centre 
ATDC = After top dead centre 
Valve Ciearance (engine cold): 
4-Cylinder engines — Inlet valves: ................. 0.15 - 0.25 mm (0.006 - 0.010 in.) 
ee — Exhaust valves: .......0002«.. 0.35 - 0.45 mm (0.014 - 0.018 in.) 
WEICINGTRESE oh 50) 51 2s cr Hydraulic tappets, not adjustable 
Valve adjustment — 4-cylinder engines: ...0 0.02. By shims 
Ignition ‘Timingeamer eee certs. 05 boon, are reeyaibe See ignition Section 
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Nate: Throughout the engine section the four-cylinder engines will be referred to 
as “XU 10” and the V6 engine as ‘“‘ZPJ”’. Differences within a particular engine 
group will be given by quoting the actual engine type. 


1.1. Engine — Removal and Installation 


The engine and transmission is removed from the car as acomplete unit. Some oper- 
ations are not explained in detail in the following instructions, but are given under the 
relevant heading in the section in question. To remove the engine and transmission, 
proceed as follows, but note that the description is split into the “XU10” and “ZPu”’ 
groups of engines. The instructions are given in general for all models, but additional 
operations may have to be carried out as applicable, as it is not possible to refer to all 
models, injection systems, etc. It can be assumed that the information is based on the 
original XM version with fuel injection. Many of the operations are not applicable on the 
carburettor model and can be ignored. - 


1.1.0. XU 10 ENGINE 


@ Slacken the wheel nuts of the front wheels and jack up the front of the vehicle. 
The wheels must be hanging free. Remove both wheels. 

® Release the pressure from the hydraulic system. To do this, place the manual 
height control lever into the “‘low”’ position and open the drain plug by 1 to 1 2 
tums. Under no circumstances remove the plug. Refer to Section 8.1.3.0 for fur- 
ther detail. Wait until the vehicle is as low as possible. 

® Disconnect the negative and the positive cable of the battery. 

@ Place the bonnet into vertical position against the windscreen, but take care not 

to damage the windscreen wipers or to damage the paint work of the bonnet 

with the wipers. 

Drain the oil from the transmission. 

Remove both drive shafts from the transmission as described in Section 4.1. 

Drain the cooling system. Refer to the ‘“Cooling’’ system for further details. 

Remove the battery. 

Find the lower torque rod for the engine mounting and remove the horizontally 

inserted bolt as well as the bolt inserted into the torque rod bracket. 

® Use a socket with extension and unscrew the nuts securing the exhaust down- 
pipe to the exhaust manifold. Various parts are fitted underneath the nuts. Take 
care not to drop them. 

@ Locate the pipes formed to a coil and next to the assembly remove a screw 
securing a clamp to the pressure regulator. 

@ Undo the hose clamps and remove the hose from the water pump elbow, fol- 
lowed by the hose connected to the radiator. A further hose is connected to the 
throttle butterfly (pre-heating) which must also be disconnected. 

@ Use a screwdriver and carefully lever the three gearchange linkage ball joint 
sockets off the ball joints on the levers. 

® Locate the area shown in Fig. 1.1 and disconnect the feed pipe for the hydraul- 
ic system (1), the feed pipe for the power-assisted steering (2), the return pipe 
from the flow distributor (3) and the return pipe from the pressure regulator (4). 
Protect the open pipe ends and their connections in suitable manner to prevent 
entry of dirt. 

@ On the L.H. side disconnect the upper radiator hose. 
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Fig. 1.1. — View of the various pipe connections. The numbers are referred 
to in the text. 


Remove the complete air cleaner, either from the carburettor or at the R.H. side 
of the vehicle (standing in front of the car). 

Remove the battery tray. 

Disconnect the following: the power supply control unit positive terminal, the 
min cable from the transmission, the speedometer cable, the accelerator 
cable. 


Disconnect the clutch cable from the lever on the transmission by pulling the 
lever towards the rear. 

Standing in front of the vehicle locate the feed pipe for the high pressure pump. 
Counting from the suspension turret (i.e. the large globe) disconnect the fourth 
pipe. There are four pipes/hoses, but only this one must be disconnected. 


Fig. 1.2. — Removal and installation of some of the parts during the removal of the engine. 
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Find the area shown in Fig. 

1.2 and remove the connec- 
tors (1), the rubber cover (2) 
and the cable from the 
reversing light switch (3). 

@ On the L.H. side of the en- 
gine compartment release 
the electronic control unit 
from its compartment. 

® Disconnect the two fuel 
hoses and the two heater 
hoses. 

@ Place suitable slings around 
the engine and transmission 
and hook to a hoist or crane 
and lift up the assembly until 
just under tension. 

@ Underneath the cover (2) in 
Fig. 1.2 you will find the 
transmission mounting, 
shown in Fig. 1.3. Remove 
the nut (1) and the steel sup- 
port bracket (2). 

® Completely remove the link rod from the L.H. side of the engine (standing in 
front of the vehicle). The engine and transmission must be suitably under ten- 
sion when the mountings are removed. 

@ Lift the engine and transmission out of the engine compartment, tilting it as 
necessary to clear all component parts inside the engine compartment. Make 

absolutely sure that none of the 
connections, cables, linkages, pipes, 
etc. can get caught in the engine or 
transmission and that none of the 
connections have been overlooked. 
Never use force to overcome a hesi- 
tant assembly during the lifting 
operation. Always check for the rea- 
son of the difficulties. 

The installation of the engine and 

transmission is a reversal of the 

removal procedure. The engine can 
only be fitted together with the trans- 
mission. Note the following points: 


@ Lower the engine/transmission as- 
sembly into the approximate po- 


Fig. 1.3. — View of the transmission mounting. The nut 
(1) and the steel support plate (2) must be removed. 


sition. 
® First fit the link rod mounting on 
- 5 F the R.H. side (L.H. side standing 
Fig. 1.4. — The tightening torques on the R.H. : c ‘ 
one a ae Sate saneannen (near the timing in front). Refer to Fig. 1.4 and tight- 
belt cover). en the two bolts and the single nut 


to the torque values given in the illustration. The transmission mounting on the 
opposite end of the engine can now be tightened. 
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lace the metal support bracket (2) in 
Fig. 1.3 in position and tighten the 5 
bolts shown by the arrows to 2.7 kgm 
(20 ft.ib.). Tighten the nut in the 
centre of the transmission mounting 
to 8.0 kgm (60 ft.lb.). Fit the rubber 
cover over the mounting after installa- 
tion of the mount. Further information 
on the engine and transmission 
mountings are given in Section 1.1.3. 
Included therein are the two bolts 
securing the torque strut. 
@ Refit the two drive shafts in the man- 
ner described in Section 4.0. 8. 
@ Fill and bleed the cooling system as Fh IL bt SORE re 
described in the “Cooling” section. Fig 75 — The tightening torques to b applied 
@ Lower the vehicle to the ground and _ to the transmission mounting. 
pressurise the hydraulic system. 
Tighten the wheel nuts. 
® Check the adjustment of the clutch mechanism and refill the transmission be- 
fore the vehicle is taken to the road. Always check the oil level in the engine — 
just in case. 


1.1.1. ZPJ ENGINE 


The following instructions apply to all V6 engines. Again slight differences may be 
encountered when dealing with the different engines. Engine and transmission are 
removed together as one assembly. The “power plant’’ is heavy, i.e. a hoist of ade- 
quate strength is essential before the unit can be lifted out of the vehicle. 

The removal of the V6 engine is more complicated as the complete front end musi 
be removed. Its removal is not easy to describe, as it is more a case “of knowing 
how’’. We will try our best to give you as many details as possible. 


@ Slacken the wheel nuts of the front wheels and jack up the front of the vehicle. 
The wheels must be hanging free. Remove both wheels. 

® Release the pressure from the hydraulic system. To do this, place the manual 
height control lever into the “low” position and open the drain plug by 1 to 1 2 
turns. Under no circumstances remove the plug. Refer to Section 8.1.3.0 for fur- 
ther detail. Wait until the vehicle is as low as possible. 

®@ Disconnect the negative and the positive cable of the battery and remove the 
battery from the vehicle. 

@ Place the bonnet into vertical position against the windscreen, but take care not 
to damage the windscreen wipers or to damage the paint work of the bonnet 
with the wipers. 

© Disconnect the large air intake hose at the engine side and remove the com- 
plete air cleaner. At the rear of the air cleaner there is a small rubber tongue 
which must be released with a screwdriver. 

@ Three covers must be removed. These are the large engine cover in the centre 
of the engine compartment (with the “V6” and Citroén chevrons) and the two 
covers towards the left of the large cover (the larger one which has a hose con- 
nected to it and the smalier one below). 

@ From within the wheel arch remove the splash shield. In the workshop a pair 
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Fig. 1.6. — View of the engine compartment with a V6 engine. 


1 Rubber tongue for air cleaner attachment 9 Battery 

2 Power supply unit 10 Belt driven unit 

3 Radiator attachment 11 Engine mounting 

4 Front body panel attachment 12 Cable hamess and control unit 
5 Covers to be removed underneath this cover 

6 Pressure sensor 13 Relays underneath this cover 

7 Upper flexible hose 14 Suspension unit (same opposite) 
8 Air cleaner housing 15 Air intake hose 


of special pliers are used (No. 7504). Remove the front trim elernent lower at- 
tachments as follows: 

Remove a screw passing through the splash shield blanking plug (otherwise re- 
move the splash shield). 

Go to the side lamp and remove a screw behind the lamp. 

To the R.H. side of the battery is the power supply unit. Withdraw the four con- 
nectors from the connections. 

The next items must be removed by referring to Fig. 1.7. These are the two 
connectors (1) and (2), the air tube (3), the earth cables (4) and (5) and the bon- 
net opening lead (6). 


Fig. 1.7. — The items shown by the arrows must be disconnected. The num- 
bers are referred to in the text. 


On the R.H. side locate an air hose and disconnect it. Above the hose connec- 
tion disconnect an earth'cable and to the left of it a cable connector. 

In the engine compartment, near the belt-driven pump remove the pressure 
sensor. 

Also in the engine compartment, but towards the front of the vehicle, remove 
the flexible hose from its attachment. 

Remove four screws at the outside left and right (securing the radiator) and 
then the screws further towards the centre. The front of the body can now be 
lifted out, but care must be taken not to damage the lower part of the front 
wings. 

Drain the cooling system. A drain tap is located at the bottom of the radiator, a 
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drain plug is fitted to the rear cylinder head (a small hose can be pushed over 
the connector to catch the draining coolant). 

® Disconnect the hoses from the radiator and the engine connections. 

@ Underneath the two covers previously removed you will find the engine cable 
harness, the injection control unit and various relays. Disconnect the cable con- 
nector plugs. An earth connection must be disconnected just be low the three . 
relays. 

@ Disconnect the high-pressure pump suction pipe (tank side) and the pressure 
regulator return pipe. On the L.H. side of the rubber protector (see Fig. 1.8) dis- 
connect the high-pressure supply pipe (shaped like a spiral). The L.H.M. fluid 
reservoir must be removed. This requires the use of a special tool. Further de- 
tails are given in the section on the hydraulic system. 

® Disconnect the electrical leads from the coil, the module and the drier-receiver. 

® Remove the battery tray and the drier-receiver attachments. Again not easy. 
One screw is located under the front section of the battery, one screw is situat- 
ed on the rear support of the tray and a further screw next to the air duct 


opening. 
SF LR 


\ nee 
laa 3 


Fig. 18. — Some items to be disconnected during the removal of the engine 
and transmission. The numbers ared referred to in the text. 


@ Refer to Fig. 18 for the next operations. Disconnect the connectors (2) from the 
oxygen sensor (Lambda probe) and the connectors (5) from the wiring harness. 
If a manual transmission is fitted disconnect the plug from the reversing light 
switch, if an automatic transmission is fitted disconnect the brown switch con- 
nector. 

® Disconnect the heater hoses (1) and blank them off. Remove the black rubber 
cap ie The high-pressure pump supply pipe (4) has already been discon- 
nected. 

® Disconnect the throttle operating cable, the earth cable from the wheel arch 
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and the spedometer drive cable. Also disconnect the flexible pipe from the 
power steering pump, the fuel inlet and return pipes. If a manual transmission 
is fitted, disconnect the clutch cable and the gearchange linkages, if an auto- 
matic transmission is fitted, disconnect the gear selector cable. 

Drain the transmission oil. 

Unscrew the front exhaust tube from the exhaust manifold and then separate 
the swivel joint at the other end. Springs and washers are used for the connec- 
tions, which must be retrieved. 

Remove both drive shafts from the transmission as described in Section 4.1. 

Suspend the engine and transmission with chains on a crane or hoist. A work- 
shop obviously uses a special bracket which is attached to the engine hangers. 
Respective make-shift arrangements must be made to lift the engine assembly 
from the engine compartment. A second person is a must during the lifting 
operation. Take up the slack of the chains and lift the power unit just a little 
more to release the weight on the mountings. 

Find the lower torque rod for the engine mounting and remove the horizontally 
inserted bolt as well as the bolt inserted into the torque rod bracket. 


an 


Fig. 1.9. — Transmission mounting in position. The nut (1) and the bolts (2) 
must be removed in order to take out the carrier (3). 


@ From the R.H. support bracket remove two bolts and a nut and then the torque 
rod. Further details for the engine and transmission mountings are given in the 
next section. 

Remove the transmission carrier on the other side. On a vehicle with manual 
transmission remove the nut (1) and the bolts (2) in Fig. 19 and take off the car- 
rier. {f an automatic transmission is fitted, lower the transmission slightly to gain 
access to the securing bolts and then unscrew the carrier. 

Lift the engine and transmission out of the engine compartment, tilting it as 
necessary to clear all component parts inside the engine compartment. Make 
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absolutely sure that none of the conr : , linkages, pipes, n 
get caught in the engine or transmission and that none of the connections have 
been overlooked. Never use force to overcome a hesitant assembly during the 


lifting operation. Always check for the reason of the difficulties. 


Vehicle with A/C system: Slightly raise the engine and transmission unit to re- 
move the bolt from the R.H. engine support and move the assembly as far as pos- 
sible towards the ABS hydraulic control unit. Slacken the air compressor drive belt 
and remove the four compressor mounting bolts and the three freon cylinder 
mounting bolts. Draw the assembly apart and using a piece of wire secure the as- 
sembly to the side of the engine compartment. 


The installation of the engine and transmission is a reversal of the removal proce- 
dure. The engine can only be fitted together with the transmission. Note the follow- 
ing points: 

@ Lower the engineftransmission assembly into the approximate position. if an 
AIC system is fitted, engage the compressor and the cylinder and press it 
against the engine. Check that the distance pieces are in position on the com- 
pressor. Tighten the four bolts to 3.0 kgm (22 ft.lb.). Refit the drive beit and ten- 
sion it correctly. 

@ Refit the engine mounting but do not tighten at the moment. 

® Refit the transmission carrier. Tighten the bolts (2) in Fig. 1.9 to 2.7 kgm (20 
ft.lb.) and the nut (1) to 80 kgm (60 ft.lb.). Further information on the engine and 
transmission mountings are given in Section 1.1.3. 

@ Fit the torque rod with the thickest welded section towards the engine. Tighten 
the bolts and nut securing the R.H. engine mounting bracket to 5.0 kgm (36 
ft.lb.). Again refer to Section 1.1.3 for further details. 

® Tighten the horizontally inserted bolt of the torque rod to 5.0 kgm (36 ft.lb.) and 
the bracket bolts to 7.0 kgm (5255 ft.Ib.). 

® Connect the exhaust pipe. Coat the swivel joint with GRIPPCOTT AF G2 
grease and tighten the two nuts evenly to 1.0 kgm (7.2 ft.ib.). Re-connect the 
tube to the exhaust manifold and tighten to 3.0 kgm (22 ft.lb.) 

® Refit the two drive shafts in the manner described in Section 4.0. 

® Fili and bleed the cooling system as described in the “Cooling” section. A 
bleed screw is located on the throttle valve housing. 


C) es the ABS control unit and the front brakes as described in Section 
“Brakes”. 

© Bleed the power steering system. To do this, slacken the bleed screw and then 
turn the steering wheel slowly to the left and then to the right as far as it will go 
and then re-tighten the bleed screw. 


@ ‘ower the vehicle to the ground and pressurise the hydraulic system. Tighten 
the wheel nuts. 

@ Check the adjustment of the clutch mechanism and refill the transmission be- 
fore the vehicle is taken to the road. Always check the oil level in the engine — 
just in case. 


1.13. ENGINE/TRANSMISSION MOUNTINGS 
The engine and transmission mountings are different on models with four-cylinder 


engine and V6 engine. Figs. 1.10 and 1.11 show the suspension of engine and 
transmission together with the tightening torques. The ‘‘mdaN”’ values are the 
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values in ‘kgm’. To obtain “‘ft.lb.’ muityply by 7.2. To replace any of the mounting 
elements, support the engine/transmission on a hoist and lift the assembly until the 
mounting in question is free of tension. 


ae Engine — Dismantling 


Before commencing dismantling of the engine, all exterior surfaces should be 
cleaned as far as possible, to remove dirt or grease. Plug the engine openings 
with clean cloth first to prevent any foreign matter entering the cavities and open- 
ings. Detailed information on engine dismantling and assembly is given in the ‘sec- 
tions dealing with the servicing and overhaul (commencing at 1.3.) and these 
should be followed for each of the sub-assemblies or units to be dealt with. 


Follow the general dismantling instructions given below: 


@ Dismantling must be car- 
ried out in an_ orderly 
fashion to ensure that ~ 
parts, such as valves, 
pistons, bearing caps, 
shells and so on, are 
replaced in the same po- 
sitions as they occupied 
originally. Mark them 
clearly, but take care not 
to scratch or stamp on 
any rotating or bearing 
surfaces. A good way to 
keep the valves in order is by piercing them through an upside-down cardboard 
box and writing the number against each valve, as shown in Fig. 1.12. 
Segregate together the springs and retainers with collets for each vaive, if pos- 
sible in small plastic bags for each individual valve. 

@ If a proper engine dismantling stand is not available, it will be useful to make up 
wooden support blocks to allow access to both the top and bottom faces of the 
engine. The cylinder head, once removed from the block, should be supported 
by a metal strap, screwed to the manifold face and secured by two nuts onto 
the manifold studs. 


The following text describes the general dismantling of the two engine types. Specific 
instructions for the removal of a certain parts can be found in the following sections. 


Fig. 1.12. — Segregate valves as shown. 


1.2.0. FOUR-CYLINDER ENGINES (XU10) 
Thoroughly clean the exterior of the engine to remove all loose dirt and oil. Brush 
away ail dirt from the joint faces and take off the transmission unit. 


There are obviously differences between the carburettor engines and the fuel in- 

jection engines, which will be easier seen as can be described. The following 

description is of a general nature for this type of engine. 

@ Drain the engine oil, remove the bolts between engine and transmission and 
remove the transmission from the engine. 

@ Remove as many auxiliary parts as possible from the cylinder head. 
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@ Remove the oil dipstick and unscrew the oil filter from the side of the engine. A 
filter wrench is required for this operation. Otherwise drive the blade of a screw- 
driver through the side of the filter and unscrew the filter by using the screw- 
driver as a lever. 

©® Unscrew the pipe from the oil filter side of the engine. 


@ Remove the clutch pressure plate and the clutch driven plate. The crankshaft 
must be prevented from rotation. This is either carried out by fitting a flywheel 
lock as shown in Fig. 1.13 or inserting the blade of a screwdriver into the teeth 
of the flywheel ring gear. 


® Counterhoid the flywheel as 
described above and remove the 
bolt securing the crankshaft pulley. 
Remove the pulley. 

@ Remove the timing belt cover. Two 
screws are located at the bottom, 
one in the centre and two at the 
top remove washers where fitted. 
The timing belt cover consists of 
two halves. 

® Conuterhold the camshaft timing 
gearwheel in suitable manner and 
slacken the bolt in the centre of 
the timing gear. A suitable metai 
rod can be inserted into one of the 
timing gearwheel holes to prevent 
the shaft from rotating. 


@ Slacken the bolt securing the tim- Fig. 1.13. — Use of a flywheel lock during the 
ing belt tensioner, push the ten- removal of clutch, flywheel and crankshaft pulley. 
sioner towards the outside and lift 
off the timing belt. Keep the belt away from grease or oil and avoid sharp kinks. 
We recommend to hang the bet over a nail or hook on a wall where it is out of 
harm’s way. 

® Unscrew the guide tube at the cylinder head and withdraw it out of the cylinder 
block. 

®@ Remove the distributor cap together with the spark plug cables. The cable 
guide must be unscrewed. 

@ Remove the cylinder head cover. The cover is attached at the distributor end, 
in the centre and at three positions at the camshaft timing gear side. Lift the 
cover off the cylinder head. 

© Remove the alternator with the bracket, the distributor, oil pressure switch, the 
fuel pump and the intermediate flange (if fitted). Unscrew the engine mounting 
brackets. ? 

@ Unscrew the ignition timing scale from the flywheel side of the engine. 


@ Mark the clutch cover and the flywheel on opposite points with a centre punch 
and unscrew the clutch from the flywheel a little at a time in a diagonal pattern. 
Take off the clutch unit and lift out the clutch driven plate. 

@ With the flywheel stil! locked against rotation, remove the 8 flywheel securing 
bolts (socket and tommy bar). Above the flywheel! is a small plate which can be 
removed. Unscrew the oil gallery plug from the flywheel side if required (Allen 
key). 


24 


g gearwheel, a 


e 
washer and the belt guide. 


Unscrew the cover from the lower end of the cylinder block. 6 bolts must be re- 
moved. Take off the cover. Use a plastic mallet to tap off a tight cover. 


Completely unscrew the belt tensioner roller. The fulcrum pin for the roller can 
also be unscrewed. 


Underneath the cover opening you will find the water pump in the position 
shown in Fig. 1.14. Remove the 5 bolts and take off the pump. Also remove the 
two bolts securing the water hose connector together with the gasket. 
Remove the cylinder head as 
described in Section 1.4.0.1. 10 
bolts must be removed. If the 
engine is completely disman- 
tled, mark the cylinder number 
immediately into the piston 
crowns (you won't forget later). 
Turn the cylinder block upside 
down if possible and unscrew 
the oil sump. Depending on 
the version a gasket is fitted or 
the oil sump is attached 
without gasket (models with air 
conditioning). 

Unscrew three bolts securing 
the oil pump to the lower face 
of the cylinder block. Lift the 
pump and remove it towards 
the end, at the same time 
removing the pump sprocket 
from the end of the crankshaft. 
A spacer is inserted between 
oil pump and cylinder block 
and must be removed. Fig. 


Fig. 1.15. — Removal of the oil pump together with chain and sprocket. 
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1g 
1.15 shows where the pump is fitted to the cylinder block. 


® Remove the big end bearing cap nuts and remove the bearing caps one after 
the other. Two big end bearings must be at bottom dead centre at one time to 
facilitate the removal. Take off the bearing shells and keep them together with 
the respective bearing caps. Remove each piston and connecting rod. Push 
the pistons out of the cylinder liners using a hammer handle, if required. 


® Mark each bearing cap 
and the cylinder block on 
one side at opposite 
points, using a centre 
punch or a spot of paint 
and unscrew the main 
bearing caps. Remove the 
bearing caps one after the 
other and immediately 
place the bearing shell 
into the respective cap. 
The main bearing running 
clearance, the crankshaft, 
the connection rods and 
the crankshaft oil seals 
have been changed 
around January 1993. 
This must be kept in mind 
when new parts are fitted. 
® Lift out the crankshaft and 
remove the upper bearing 
shells. Keep each shell 
together with the match- 
ing shell and the bearing 
cap for the particular 
bearing. Remove the 
crankshaft end float thrust 
washers from the side of 
the second bearing from 
the flywheel end. Also re- 
move the flywheel side oil 
seal from the end of the 
crankshaft. Fig. 1.16 
shows the parts of the 


Fig. 1.16. — Vi ; 
crankshaft after removal. 4, aA lea fect the ae together with crankshaft 


in the cylinder block re- 
main the five bearing shells and two further thrust washers for the control of the 
crankshaft end float. 


1.2.2. V6 ENGINE (ZPJ/JPJ4) 


® On each side of the cylinder block remove the exhaust manifolds. Drain the en- 
gine oil if not already carried out. 


@ Mark the clutch cover and the fiywheel on opposite points with a centre punch 
and unscrew the clutch from the flywheel a little at a time in a diagonal pattern. 
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Remove the drive plate on models with automatic transmission in a similar 
manner. The flywheel or the drive plate must be held against rotation during 
this operation. Before the flywheeldrive plate is removed, slacken the nut for 
the crankshaft pulley at the front of the engine. 

Remove the rear cover plate (oil seal carrier) and take off the gasket. The oil 
seal can be removed with a suitable drift. 

Remove the oil filter. A screwdriver can be driven through the side of the filter 
and the handle used as a lever to unscrew the filter, if no filter wrench is at 
hand. The oil cooler (if fitted) can be removed after unscrewing the sieeve nut 
(after removal of the oil filter). Remove the oil dipstick and the tube. 

Remove the alternator with the bracket, the distributor, the iniet manifold as- 
sembly together with the induction parts for the fuel injection, and all other aux- 
iliary parts fitted to the outside of the cylinder block and cylinder head. 
Remove the water pump and the hoses. Remove the crankshaft pulley with two 
tyre levers or strong screwdrivers, inserted underneath the pulley at opposite 
points. 

Remove the engine mounting brackets on the L.H. and R.H. side of the engine. 
Turn the crankshaft until the keyway is vertical and remove the front timing 
cover together with the gaskets. Fig. 1.17 shows the fitted parts. 

Unscrew the rocker covers and the timing cover and, referring to Fig. 1.18, re- 
move the sprockets together with the oil pump driving chain. The oil pump 
drive sprocket is held in position by three bolts. Remove the chain assembly 
together with the two sprockets. Read the note on the next page. 

Loosen the two camshaft sprocket securing bolts. The crankshaft must be 
prevented from rotation by jamming a wooden hammer handle between the 
chain and one of the sprockets. Note that a 10 mm Allen key is required to re- 
move the camshaft sprocket bolts. 


Fig. 1.17. — The parts fitted-to the front end of the V6 engine. 
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@ Release both timing ct tensioners by turning the rat 
clockwise with a screwdriver. A hole is provided in the face of the tensioners, as 
shown in Fig. 1.19. 


Note: Before the chains are 
removed, check them for 
wear. Worn chain could also 
mean worn sprockets. If the 
following checks are not 
resulting in a_ satisfactory 
manner, replace the chains 
and sprockets. 


® Before removing the oil 
pump assembly, place a 
straight edge flat against 
the chain as shown in Fig. 
1.20 and push the chain 
towards the inside at the 
centre. Use a ruler and Fig. 1.19. — Insert a screwdriver into the hole shown and 
measure the distance be- tum it in an anti-clockwise direction. This will release the 
tween the straight edge tension of the chain tensioners. 


Fig. 1.20. — The obtainable deflection between the oil pump drive chain and 
the steel ruler indicates the wear of the chain roller and/or the sprocket 
teeth. 


and the chain. The max. permissble defiection is 70 mm. 


® Before removing the timing chains refer to Fig. 1.21 and measure the distance 
between the glide shoe of the chain tensioner and the tensioner body. If the 
dimension exceeds 95 mm, the chain in question is worn. Again this may apply 
to the teeth of the sprockets. 


® Looking at the engine from the front, remove the chain drive on the right-hand 
side. Lock the assembly against rotation, remove the bolt securing the centre 
sprocket (opposite the camshaft sprocket) and then remove the sprocket 
together with the small chain. Note that sprocket and chain have timing marks. 
e@ Remove the timing chains (standing in front of the engine, the L-H. one first), 
the chain tensioners and their glide shoes (keep the fitters) and the oil pressure 
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switch. ‘The two crankshaft tim- 
ing sprocket can also be re- 
moved. Remove the Woodruff 
key out of the crankshaft (side 
cutter) after removal of the timing 
sprocket. The removal of the in- 
dividual parts is a straight for- 
ward operation on the ‘“‘ZPJ” 
engine. The glide shoes are at- 
tached by two bolts and can be 
taken off. On the ‘“‘ZPJ4” (24 
valve) engine the timing chain 
opposite the chain tensioner is 
enclosed by small covers, held in - 
position by two screws. First un- Fig: 1-21. — Checking the measurement between 
screw the covers and then un- the ane will give you the state of the timing chain 
screw the chain tensioners and ““*" 

the glide shoes on each side of the engine. The chain tensioners are also 
different on this engine. The tensioner releases when the chains are removed 
and must be pre-tensioned during installation. Chains for a 12 and 24 valve en- 
gine are not the same. 


The next operation is the removal of the cylinder heads: 


@ In the case of a “ZPJ” engine (12 valves), turn the cylinder block to one side so 
that the R.H. cylinder bank is uppermost and unscrew the rocker shaft assem- 
bly. As the rocker shaft bolts are at the same time the cylinder head bolts, the 
sequence to slacken the bolts must be observed. The illustration below shows 
the tightening sequence for the cylinder banks and the bolts should be slack- 
ened in reverse order (No. 1 becomes No. 8 and so on). 


Fig. 1.21. — Tightening sequence for the cylinder heads. 


@ Refer to Fig. 1.22 and insert a small drift (the size of a push rod) into the holes 
“A” and ‘‘B". Press the drift against the edges when it will rest against the in- 
serted dowel pin. Carefully drive the dowel pins into the cylinder block. 
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mai 
and separate the 
cylinder head from the 
gasket. Lift off the 
cylinder head and take 
off the cylinder head 
gasket. Take care not 
to dislodge the cylinder 
liners when the heads 
are lifted off. 


@ Try to obtain finer 
clamps and fit them in 
position. These clamps 
retain the cylinder 
liners in position. 
Otherwise make up 


two metal strips and ~ 
bolt them . the Fig. 1.22. — Drive the dowel pins “A” and “‘B”’ into the cylinder 


cylinder block so that block before lifting off the head. 

each strip holds two 

liners, as shown in Fig. 1.23. Use large washers, bolts and spacers if no better 
arrangement is available. 


Of and 
Vere 
SH 


Fig. 1.23. — Cylinder liners must be secured in position after removal of the 
cylinder heads. 


® Turn the engine over so that the left-hand cylinder bank is at the top and carry 
out the same operations to remove the left-hand cylinder head. If the liner- 
piston and connecting rod assemblies are to be re-used, mark the side of the 
pistons facing towards the outside of the liners with an arrow and also mark the 
pistons from 1 to 6 in order to re-insert them into their correct cylinder liners, 
with the correct side facing towards the outside. 


The removal of the cylinder heads is more complicated on the 24 vaive engine, as 
the rocker shaft assembly must be removed together with the cylinder head, i.e. 
the shaft assembly must be clamped to the head. This requires the use of 
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ad 
accordance with the dimen- 
sions given in Fig. 1.24. Fit 
the retaining brackets to each 
cylinder head as shown in 
Fig. 1.25. Proceed as follows: 


Remove the two cylinder 
head/rocker shaft bolts at 
the position shown in Fig. 
1.25 and place the two 
brackets in position, thus Fig. 1.24. — Four angle-shaped retaining brackets must be 
securing the rocker shaft made-up in accordance with the dimensions given to re- 
assembly to the cylinder Tove the cylinder head/rocker shaft assemblies oof a 24 
head. valve engine. 


Fig. 1.25. — A cylinder head of a 24 vaive engine during removal. The circles show 
where the retaining brackets are fitted to secure the rocker shaft assembly in position. 


Remove the remaining cylinder head bolts in the reverse sequence to the one 
shown in Fig. 1.21 and remove the cylinder heads together with the rocker shaft 
assemblies. Clamps the cylinder liners in position on the cylinder block as 
described for the 12 valve engine (see also Fig. 1.23). 


Turn the engine onto the cylinder block face and unscrew the oil sump. Take off 
the gasket. Remove the suction pipe and the filter screen. Unscrew the anti- 
emulsion plate and the bottom crankcase casing. Eight large nuts must be re- 
moved in the centre, smail bolts are fitted along the sides of the casing. 


Mark the position of the intermediate bearings caps and unscrew them from 
the crankcase. To prevent the crankshaft from falling out, two plates must be fit- 
ted to the front and rear bearings. Fit the plates over the main bearing studs 
and temporarily tighten them with the bearing nuts. On each side of the 
cylinder block locate two bolts (one near the oil filter connection, one further 
along ie nea and two more at similar positions on the other side). Remove 
these : 


Check the markings on connecting rods and big end bearing caps. If none are 
visible, mark the caps with paint or a centre punch. The No. 1 big end bearing 
is at the flywheel end and connecting rods and connecting rod caps should be 
marked with the cylinder number and with L.H. and R.H., indicating the 
cylinder bank in question. 
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shell halves. Keep the bearing shells together with the caps. 

@ Remove the clamping device for the cylinder liners and withdraw the liner as- 
semblies together with the pistons and connecting rods. Each liner, piston and 
connecting rod assembly must be marked with their cylinder number so that 
they can be refitted in their original location, if this is required. 


@ Remove the front and rear bearing cap retaining plates and the caps them- 
selves and remove the thrust washers. Carefully lift out the crankshaft and re- 
move the other bearing shells situated in the crankcase. Tie the bearing shells 
and caps together with a piece of string in order not to interchange them. Re- 
move the other crankshaft thrust washers. 


@ Dismantle the pistons, if required, as described in the relevant section. Piston 
pins are not pressed in position and their removal is fairly easy. 


1.3. Engine — Assembly 


This section covers the general re-assembly procedures and further detailed infor- 
mation on servicing and overhaul is given in the sections commencing at 1.4. The 
general instructions below should be followed at all times and are in general valid 
for all engines. 


@ Take care to keep all parts in as clean a condition as possible. Benches, tools 
and rugs should be kept free of swarf, dirt and ali other foreign matter. When in- 
stalling any part that slides or rotates, be sure to apply a thin film of clean en- 
gine oil. Do this before the parts are assembled and not afterwards. 

® Use new gaskets and renew all lock washers and plates, damaged bolts and 
nuts. Self-locking nuts and bolts must be replaced if instructed. All oil seals 
should automatically be replaced if the rotating part has been removed. 

® Follow the specific tightening torque values which are either given in the follow- 
ing text or listed in Section 1.5., but take care to check torque values for the en- 
gine in question. It is most important that all torque figures are checked before 
a nut or bolt is tightened. Guess work is not good enough. 


® Certain locking agents, sealing compounds and other liquids used during as- 
sembly are given as specified by Citroén. We therefore recommend to try and 
obtain the correct compounds or to make sure any alternative is suitable. 

@ With all parts serviced and/or overhauled as necessary, the assembly se- 
quence should be as described for the different engines. 


1.3.0. XU10 ENGINES (FOUR-CYLINDER) 


To thoroughly clean the cylinder block, the main oil gallery oil plugs should be re- 
moved so that the inside of the oil drillings can be flushed out. Plugs are located 
in the side of the cylinder block (tighten to 2.5 kgm/18 ftl.b.) and in the front and 
rear end face (tighten to 4.8 kgm/35 ft.lb.). Unscrew the end face plug with an Allen 
key of suitable size. Proceed as follows with the assembly: 


@ Clamp the cylinder block into a suitable stand or place the block onto a work 
bench, with the open crankcase uppermost. Insert the lower main bearing shell 
halves into the crankcase, noting the following points: 


— The bearing shells are identical, but must be fitted in accordance with their 
marks made during dismantling. 
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‘om a 3 the bearing running clearance has been reduced 
(see Section 1.4.3.0). The reduction has been obtained by fitting four differ- 
ent size classes of plain bearing sheils into the main bearing caps (instead 
of one). The bearing shells in the cylinder block are grooved and are sup- 
plied in one size only. To identify the type of fitted bearing shells/crankshaft, 
refer to Fig. 1.26. The crankshaft is marked as shown when selective bear- 
ing shells are fitted. A similar marking can be found on the flywheel end of 
the cylinder block, near the cylinder head sealing face. The selection of the 
bearing shells is, however, not easy and should not be attempted without 
professional advice. 

— The crankshaft of the carburettor en- 
gine XU102C and the injection engines 
(R6A and RFZ and RDZ) have been 
progressively modified since Jan. 1993 
and is now the same as crankshafts fit- 
ted to the RGY turbo engine. This also 
involved the fitting of narrower big end 
bearing shells and connecting rods, i.e. 
connecting rods of the earlier type can- 
not be used together with the new 
crankshaft. 

— The fitting of the latest bearing shells 
also requires the fitting of certain parts 
of the oil pump drive. Further details 
are given in Section 1.7, covering the 
lubrication system. 

— New oil sealing rings have been fitted 
to the crankshaft (also to the camshaft) m2 ? ; 
since March 1992. The new sealing — pcm etn gana 
rings are now 7 mm wide (earlier ringS are marked with a bar (a) as shown. A 
are 10 mm wide). The new oil seals similar marking can be found at the top 
can be fitted to earlier engines. of the cylinder block (flywheel side). 


Lubricate the bearing shell halves with the oil lubricating grooves with engine 
oil and aiso the main bearing journals and the crankpin journals. Carefully lift 
the crankshaft in position and rotate it a few times so that the bearing can 
settle. 

Fit the crankshaft end float thrust washers so that the white metal faces of the 
washers are facing the crankshaft. Insert the upper main bearing shell halves 
into the main bearing caps. The shells are the ones without oil lubrication 
gooves. 


Fit the main bearing caps in accordance with the marks made during dis- 
mantling of the engine. Tap them well down, but note the following points: 


Fit bearing shelis and caps to Nos. 2, 3 and 4 bearing locations and insert the 
bolts without tightening them. Check that the cap locating dowels are fitted. 


Bearings caps Nos. 1 and 5 must be fitted with side seals. Citroén workshops use 
a special tool to fit these seals. As the special tool is most probably not available, 
try to fit the seals as follows: 


Fit the two side seals to the cap with the seal groove outwards and check that 
the dimension “d’’ in Fig. 1.27 is 0.2 mm (0.008 in.). 


@ Smear a thin coat of engine oil on the bearing faces of main bearing caps Nos. 
34 


1 and 5 and press the seals into the bear- 
ing Cap grooves. 

@ Fit the bearing shells into the caps and oil 
the shells and the side seals. 


@ Screw two studs into the cylinder block (in 
place of the bearing cap bolts) and place 
the bearing cap over the studs. The area 
where the bearing caps are resting on the 
cylinder block must be coated with a good 
sealing compound (left and right). Use two 
pieces of aluminium foil between side seal 
and cap on each side and carefully tap 
home the cap, checking at the same time 
that the seals cannot move (Fig. 1.28). 


e Remove the two foil strips and the studs Fig, 1 The Sle eee (Ay iar tho 
and screw in the main bearing cap bolts. oe Peete : : 
Tighten all bearing cap bolts to the speci- po" ane "at leech ade (0) ihe 
fied torque setting of 70 kgm. Commence dimension given in the text. : 
tightening at the centre and work towards 
the outsides and tighten in several stages to the final torque. Rotate the crank- 
shaft a few times to check for binding. The crankshaft can be freed off slightly 
by hitting the bearing caps with a rubber or plastic mallet. 

@ Use a sharp knife and cut the end of the side seals to leave approx. 0.5 - 0.7 
mm (0.02 - 0.028 in.) protrusion above the oil sump face. The protruding ends 
will give additional sealing at the oil sump ends. 


Fig. 1.28 — Installation of the rear main bearing cap. The arrows show the 
two studs in position. On the left and right are the two foil strips. The front 
cap is fitted in the same manner. 


@ Next measure the end float of the crankshaft by means of a dial gauge, at- 
tached as shown in Fig. 1.29. Place the dial gauge plunger against the crank- 
shaft end face (flywheel mounting flange) and push the crankshaft to and fro by 
means of a hammer handle, inserted between the crankshaft webs and the 
crankcase. The value indicated on the dial gauge should be as given in Section 
1.430 for the respective engine. 
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If necessary, change the 
thrust washers on the se- 
cond bearing cap, count- 
ed from the flywheel end 
to rectify the end float. 
Washers are available in 
various oversizes (1.95, 
2.00 and 2.05 mm). 


® Fit the oil seal to the rear 
of the crankshaft, taking 
care not to damage it. Oil 
seals can either be 7 or 
10 mm in thickness. Both 
types can be used. 


® Fit the pistons and con- 
necting rods as described 
later on. 


® Fit the flywheel. New fly- 
wheel bolts should be 


etkkion oa Aides Fig, 1.29. — Checking the crankshaft end float with a dial 


in the flywheel ensure cor- gauge. The dial gauge needle is resting against the crank- 


: shaft flange. 

rect location. Make sure 

that the plug in the cylinder block is in position and tightened. Citroén 
prescribes to replace this plug after it has been unscrewed. Tighten the 
flywheel bolts to the specified torque setting of 5 kgm (36 ft.lb.). The flywheel 
must be held against rotation in suitable manner when the bolts are tightened. 
Above the flywheel there is a small plate. Fit the plate with a new gasket and 
tighten the two screws moderately. 


®@ Check the run-out of the flywheel which should not exceed 0.06 mm (0.0024 
in.). The run-out can be measured as shown in Fig. 1.29, with the plunger 
placed against the flywheel friction face. 


@ Fit the driven plate and the clutch unit. Refer to Section 2.1 for further details 
of clutch installation. The 6 bolts are tightened evenly to 13 kgm (10 ft.ib.). 
Again the flywhee! must be held against rotation. After installation of flywheel 
and clutch attach the ignition timing point scale with the single screw. The 
scale is located by the dowel sleeve in the cylinder block; the screw is tight- 
ened to 08 kgm (6 ft.Ib.). 


@ lf the fulcrum pin for the timing belt tensioner has been removed, coat the 
threads of the pin with locking compound (‘‘for example ‘‘Loctite’’) and screw 
the pin into the cylinder block. Tighten the pin to 1.6 kgm (11 ft.lb.). Fit the belt 
tensioner and tighten the securing bolt finger-tight. 


® On the other side of the cylinder block fit the assembled oil pump. The drive 
chain and the sprocket must be in position as shown in Fig. 1.15. Remember to 
fit the spacer plate between pump and cylinder block. Different parts are fitted 
after Jan. 1993. Earlier and later parts cannot be interchanged. Section ‘‘Lubri- 
cation’ gives further details of the parts that have been changed. The three 
securing bolts are tightened to 1.3 kgm, but note that not all bolts are of the 
same length. Looking at the drive chain, fit the jongest bolt (80 mm long) to the 
right-hand side and the shortest bolt (65 mm) to the left-hand side. The remain- 
ing bolt has a length of 70 mm. 
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@ Fit the front cover over the cylinder block and the crankshaft. The cover/block 
sealing faces must be coated with sealing compound (‘‘Formajoint”’ is used by 
Citroén). Four bolts of 40 mm in length are used at the bottom, two bolts of 20 
mm in length. All bolts are tightened to 1.6 kgm (11 ft-Ib.). 

Fit the front oil seal. The oil seal has a small oil reservoir and must, therefore, 
be fitted in the correcty position. The oil seal has a green paint mark and must 
be arranged so that this mark is opposite the timing pointer in the front cover. 
Lubricate the sealing lip and the outside of a new seal with engine oil and care- 
fully drive it in position until flush with the outside of the cover. 


Fit the oil sump, noting the two versions that can be encountered: 


— If the vehicle is fitted with an air conditioning system, coat the cylinder block 
face with sealing compound (Auto Joint) and lower the sump in position. 
The sump is secured with 23 screws. 19 have a length of 22 mm, but two 
are only 20 mm long. These two screws are fitted across the L.H. corner, 
when looking at the front end of the engine. Two further bolts (40 mm long) 
are fitted near the upper mounting lugs for the compressor mounting on the 
oil sump. All screws are tightened to 1.6 kgm (11 ft.lb.). 

— if a plain oil sump is fitted, place a new oil sump gasket in position and po- 
sition the oil sump over the cylinder block. The 23 screws are tightened to 
1.6 kgm (11 ft.lb.), but again screws of different length are used. The two 
centre scerws on the small sides of the sump and the centre screw on one 
of the long sides of the sump (the side towards you when the timing side is 
on the right) have a length of 16 mm. The others are 20 mm long. Make 
sure to separate the screws accordingly. 

Fit a new gasket for the water connector, fit the connector and tighten the two 

screws to 1.8 kgm (14 ft.Ib.). 

Fit a new gasket for the water pump, fit the pump in position and tighten the 

five bolts to 1.5 kgm (10 ft.Ib.). Make sure that the oil gallery plug opposite the 

water pump is in position. Otherwise tighten it to 4.8 kgm (33 ft.Ib.). Citroén 
recommends to fit a new plug, once it has been removed. 

Fit the engine mounting bracket. The bracket with the five-bolt attachment is 

tightened to 6.0 kgm (40 ft.lb.). Coat the bolt threads with thread locking com- 

pound (Frenbloc). 

On the other side of the cylinder block fit the oil pressure sender unit (25 

kgm/18 ft.lb.) or the plug (3.2 kgm /22 ft.lb.). The plug above the sender 

unit/plug is tightened to 25 kgm (18 ft.lb.). 

Oil the oil filter sealing ring with engine oil and tighten the filter cartridge hand- 

tight against the cylinder block. From this position tighten the filter a further 34 

of a turn, using the hands only. 

Fit the cap and the washer over the front crankshaft end, followed by the crank- 

shaft timing gear. 

Refit the cylinder head as described under the relevant heading (Section 1.4). 

A “Torx 55” insert is required to tighten the cylinder head bolts. Cylinder head 

bolts must be tightened to a certain angle after the initial tightening torque, i.e. 

a graded disc may be helpful to do the job. 

Adjust the valve clearances as described later on. 


Lubricate a new camshaft oil seal with engine oil (sealing lip and outside) and 
fit the seal into the cylinder head and over the shaft. As already mentioned, a 
new type of seal has been fitted since March 1992. Both types can be used 
during assembly. Use a piece of tube of the same diameter as the oil seal to 
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drive the seal in position. After the seal has , Slide the camshaft tim- 
ing gearwheel over the shaft and fit the bolt with washer. Tighten the bolt to 35 
kgm (25 ft.lb.). The camshaft timing gear must be held against rotation. Fig. 
1.30 shows a suitable method. 


Refit and tension the tim- 
ing belt as described in 
Section 1.4.4., but note the 
following points: 
Camshaft timing gear- 
wheel and crankshaft 
must be locked against 
movement or rotation 
whilst the timing belt is fit- 
ted. This is carried out by 
inserting a locking pin into 
the camshaft gearwheel 
and another one into the 
crankshaft. 

Additionally, the correct 
tensioning of the timing 
belt requires the use of a Fig. 130. — Lock the camshaft sprocket against rotation 
special instrument. when tightening the sprocket securing bolt. A washer is fit- 
Fit the tube to the centre ‘94 Undemeath the bolt head. 

of the cylinder head and place the rocker cover in position. Tighten the rocker 
cover to 1.0 kgm (7.2 ft.Ib.). 


Fit the four spark plugs and tighten them to 1.8 kgm (13 ft.lb.). 


Injection Engine 


Use new gaskets for the exhaust manifold and fit the assembly. Evenly tighten 
the 8 nuts to 3.5 kgm (25 ft.Ib.). 

Coat the end of the oil dipstick tube with “‘Loctite’-type compound and push it 
into the bore in the cylinder block. Fit and tighten the bolt at the upper end to 
1.0 kgm (7.2 ft.lb.). 

Fit the inlet manifold to the other side with a new gasket. Tighten two nuts to 
3.0 kgm (21 ft.Ib.) and the four bolts to 2.2 kgm (16 ft.lb.). 

Assemble the thermostat housing, using new “O”’ sealing rings left and right 
of the thermostat. The three switches in the housing are tightened to 1.8 kgm 
(13 ft.lb.), as are the two housing cover screws. Fig. 1.31 shows the parts fitted 
into the thermostat housing for referrence. 

Fit the assembled housing to the cylinder head and over the camshaft end. 
The washer of the upper bolt (inside hexagon) must be replaced. The sealing 
face of cylinder head and housing must be coated with sealing compound (For- 
ma Joint). Tighten the housing evenly to 1.3 kgm (10 ft.lb.), but note the position 
of the individual bolts: 

One bolt is fitted inside the housing. 


Three bolts have a length of 40 mm and are fitted around the housing bore 
(where the camshaft can be seen). 

One bolt of 55 mm length is fitted at the bottom right (underneath the round 
connector). ; 

One bolt of 75 mm length is fitted to the L.H. side. 
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Fig. 1.30. ~ The component parts of the thermostatddistributor drive housing before assembly. 


Refit the ignition distributor in accordance with the marks made before removal. 
A new “O” sealing ring must be used. Push the vacuum hose over the con- 
nector on the distributor, fit the larger hose below it and the one further towards 
the left and refit the spark plug cable guide with the two nuts. Fit the distributor 
cover and tighten the two screws to 1.5 kgm (11 ft.!b.). 


Carburettor Engine 


Fit the cylinder head cover with a new gasket and tighten the three securing 
nuts to 1.0 kgm (7.2 ft.lb.). 

Fit four new gaskets to the exhaust manifold openings on the cylinder head. 
Make sure they are fitted the correct way round. Fit the manifold over the studs 
and tighten the eight nuts to 3.5 kgm (25 ft.lb.). 

Coat the end of the oil dipstick guide tube with ‘‘Loctite’-type compound and 
push it into the bore in the cylinder block. Tighten the two screws at the upper 
end (on tube and cylinder head) to 1.0 kgm (7.2 ft.lb.). 

Fit a new inlet manifold gasket and fit the manifold. Tighten the two nuts at the 
top to 3.0 kgm (22 ft.lb.) and the four nuts at the bottom to 2.2 kgm (15 ft.lb.). A 
manifold stay must also be fitted. One side is secured by one of the manifold 
re nuts. The screw on the cylinder head is tightened to 1.0 kgm (7.2 


Assemble the thermostat housing. Fit the single temperature switch (1.8 kgm). 
New “‘O” sealing rings must be used for the thermostat. Tighten the two cover 
securing screws to 1.8 kgm (13 ft.lb.). Use a new intermediate flange for the 
black item (with the two connection tubes), fitted above the thermostat. Tighten 
the nuts to 2.0 kgm (14 ft.lb.7. 

Fit the assembled housing to the cylinder head and over the camshaft end. 
The washer of the upper bolt (inside hexagon) must be replaced. The sealing 
face of cylinder head and housing must be coated with sealing compound (For- 
ma Joint). Tighten the housing evenly to 1.3 kgm (10 ft.lb.), but note the position 
of the individual bolts, as looking onto the camshaft end: 


One bolt is fitted inside the housing. 
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Three bolts have a length of 40 mm and are around the housing bore 
(where the camshaft can be seen). 

One bolt of 55 mm length is fitted at the bottom right. 

Two bolts of 75 mm length are fitted to the L.H. side. 


Refit the ignition distributor in accordance with the marks made before removal. 
A new “O” seal must be fitted. Push the vacuum hose over the connection on 
the vacuum unit and connect a further hose immediately below it. The two 
screws are tightened to 1.5 kgm (10 ft.lb.). 


Refit the distributor cap, reconnect the spark plug cables in their correct order 
and attach the cable guide with the two nuts. 


The remaining operations are carried out in reverse order to the removal proce- 
dure. This includes the installation of the crankshaft pulley. Coat the bolt 
threads with locking compound and tighten the bolt to 11.0 kgm (80 ft.ib.). The 
flywheel must be blocked against rotation. 


After installation of the engine carry out the usual running checks, i.e. check the 
engine for oil wand water leaks, etc. 
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Fig. 1.31. — Sectional view of a V6 engine. The unusual balance shaft and its drive can be seen at 
the lower left-hand side of the illustration. 
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13.1. ASSEMBLING THE V6 ENGINE 


As the V6 engine may be less familiar than a four-cylinder engine, it may be of in- 
terest to learn some facts about the engine. Fig. 131 shows a sectional view of the 
engine. 


e@ The cylinder block has a V-configuration and is made of a light-alloy material. 
The main bearing caps are integral with a lower casing and are retained by 
studs and nuts. Four bearing shells with oil lubrication grooves are fitted in the 
upper part of the cylinder block, four plain shells are fitted into the detachable 
part of the block. 

® The cast-iron crankshaft runs in four bearings. The crankpins are offset by 30° 
to provide a regular firing order. 

@ To reduce engine vibration a balance shaft is fitted to the front cylinder head, 
driven by a separate timing chain from the front camshaft. A spring-loaded ten- 
sioner ensures the correct tension of the chain at all times. 

® An oil seal in a detachable cover and an oil seal in the timing cover seal off the 
crankcase. 


@ The overhead camshafts are driven by chains and have hydraulic tensioners. 


@ The ZPJ engine has two vatves per cylinder, operated by rocker arms with in- 
tegral hydraulic tappets. 


© The ZPJ4 engine has four valves per cylinder and is fitted with a support hous- 
ing, carrying two rocker shafts per cylinder bank. One shaft has six individual 
inlet valve rocker arms, the other shaft has three exhaust valve rocker arms, 
each arm operating two exhaust vaives. 


Before any assembly operations are carried out, check the cylinder liner protrusion 
above the face of each cylinder bank. The liners should protrude by 0.05 - 0.12 mm 
with the liner bottom seal fitted. Special tools are recommended for this operation, 
unless a precise depth gauge is available. To check the liner protrusion proceed as 
follows: 


Fig. 1.32. — Special tools placed onto the cylinder block face to measure 
the liner protrusion (refer to text). 
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nsert the cylinder liners into the cylinder 
liners. will be below the cylinder block face. 
Place the special toois shown in Fig. 1.32 on the top face of the cylinder block 
and set the dial gauge stylus onto the edge of the cylinder liner, as shown by 
(1) in Fig. 1.32. Set the dial gauge to zero. 

Move the diai gauge stylus onto the cylinder block face and note the reading 
on the clock. The result is the difference in height between the cylinder biock 
face and the liner upper face. Turn the gauge block by 180° to measure the 
other side in the same manner. 

Subtract the larger dimension (out of the two measured) from the standard 
value of 0.12 mm to determine the theoretical thickness of the liner bottom seal. 
Select a sea! of equal thickness as the dimension obtained, or just less than 
this dimension. Seals are available in three different thicknesses and are 
colour-coded to identify them: 0.116 mm red, 0.136 mm colourless, 0.166 blue. 
Fit one seal of the same thickness to each liner. 


Insert the liners again and re-check the protrusion. A sectional view of cylinder 
block and liner is shown in Fig. 1.33. The illustration shows that the liner is now 
above the cylinder block. From the results obtained, change the thickness of 
the seals as necessary to make sure that: 


— the difference in protrusion between any two adjacent liners does not ex- 
ceed 0.04 mm (0.0016 in.). 

— the top faces of the liners on one bank are within the same level, with a 
tolerance of 0.04 mm (0.0016 in.). If any differences can be noticed, arrange 
the liners so that the protrusion is stepped down from cylinders No. 1 to Nr. 
3 or from No. 4 to No. 6. 


(0,05 ~t 0,12 mm) 0,04 mm max 


Fig. 1.33. — The cylinder iiner protrusion with the liner base seals fitted. 


When all liner seals have been correctly selected mark the cylinder liners in ac- 
cordance with their cylinder bores. Looking from the flywheel end, mark the first 
liner on the left-hand side with 1 and the next two liners with 2 and 3 respec- 
tively. Mark the first liner near the flywheel end with 4 and the other two with 5 
and 6 respectively. 

Remove the liners and keep them together with their seals until later instal- 
lation. 


Place the cylinder block onto the upper face. Wipe over the bearing locating 
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pper bearing shell halves into the crank- 
case. Make sure the locating tags enter the recesses in the bores. The shells 
with the oil grooves are fitted into the crankcase. The shells for the bearing 
caps have no oil grooves. Generously oil the bearing shell faces. An oil can is 
preferred to a brush in order not to leave bristles in the bearings. It is assumed 
that the original bearing shells are fitted. Otherwise note the following: 


— From engine number 17359 (ZPJ) and 2516 (ZPJ4), approx. March 1991, the 
running clearance of the main bearings has been reduced at the upper 
limit. This has been achieved by introducing 3 classes of bearing shelis for 
the lower bearing caps. The class to be used can be selected by checking 
the colour marks on the crankshaft and the cylinder block. 


— Paint marks are applied to 
the crankshaft at points (1) 
in Fig. 1.34, yellow for a 
diameter of 70.043 - 
70.052 mm, blue for a di- 
ameter of 70.053 - 70.062 
mm. 

— The cylindert block has an 
external marking. Again 
paint marks are used at 
position (2) in Fig. 1.35. 
The colour of the paint 
spots corresponds to the 
colour marking of the 

_ crankshaft. 

— The main bearing half 
shells are marked with 
paint at the outer edge 
opposite the locating lug : Viney pas | Ge 
side (blue, green or yel- el SSS 
low). On the following ay ! 
page you will find a chart, 
helping you to select the 
correct bearing shells. 

— When checking the bear- 
ing running clearance, as 
described in Section 1.43, 
select one of the three 
bearing shells available in 
accordance with result of 
the check. If both crank- 
shaft and cylinder block 
are colour-coded there is 
no need to check the run- 
eee oe re ise Cylinder blocks tked with paint spots 

s _ fal are ma wi Y 
ceca 9 pla erie at positions (2) to indicate the colour mating of the 
quired f only the cylinder Crankshaft for the corresponding bearing. 


block or only the crankshaft show a colour code or row are without one. 
Further details are given in Section 1.43.1. 


Fig. 134. — Crankshafts are marked at positions (1) with 
paint spots when selective bearing shells are used. 
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® Fit the the top thrust half 
washers with the oil grooves 
facing the crankshaft flange 
into position on the bearing 
location at the flywheel end. 
Note that the upper and low- 
er half thrust washers are 
different in shape. Fig. 136 
shows a view of the crank- 
shaft end with the location of 
the thrust washers. 


@ Insert the crankshaft into the 
bearing shells. 

® Fit the front and rear main 
bearing caps with the bearing 
shells (insert the locating tags 
into the cap recesses) and 
place the caps in position. 
The lug “‘A’ in Fig. 1.36 must 
face towards the front end of 
the engine (timing gear side) 
on both caps. Fit the bearing 
Cap retainers, shown in Fig. 
1.37 or any other arrange- 
ment used and tighten the 


: bolts to 3.0 k 20 ft.ib.). 
Fig. 136 — View of the fywheal end of the crankshaft Pen “ta hen Ine Cate ni 


with the fitting arrangement of crankshaft thrust washers . : 
and bearifig bap. they are just finger-tight. 


®@ Measure the end float of 
the crankshaft. To do this, 
attach a dial gauge to the 
front end of the crank- 
shaft, with the pointer 
against the crankshaft 
end. Set the dial gauge to 
zero and push the crank- 
shaft to and fro. A value of 
0.07 - 0.27 mm (0.003 - 
0.010 in.) should be indi- 
cated on the dial gauge. If 
this is not the case, 
change the crankshaft 
thrust washers (3 over- 
sizes available, 2.40, 2.45 
and 250 mm.), provided 
that the thickest washer is 
not already fitted. The 


i h ndar — 
thickness of the standard Fig. 1.37. — The front and rear bearing caps are held in po- 


thrust washers is 230 gic, Rete i 
mm. Both half thrust falling out mp plates. This prevents the crankshaft from 


washers on one side must 
have the same thickness to keep the crankshaft aligned. 
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‘i ee aid e nb gisi 
Assemble the pistons, connecting rods and liners as described in Section 
1.4.1.1. Keep the assemblies together in accordance with their markings and in- 
sert the liners into the cylinder block in accordance with their numbers 1 to 6. 
Place the liner clamps over the top of the cylinder liners (see Fig. 1.23). Check 
that the arrows in the top of the piston crowns are facing towards the front of 
the engine, as shown in Fig. 1.38. 


Fit the connecting rod bearing caps 
in accordance with the marks made 
during dismantling. New nuts must 
be used for the connecting rod caps 
and should be tightened to 2.5 kgm 
(18 ft.lb.) and from the final position 
a further 75° Turn the crankshaft a 
few times to make sure that pistons 
and connecting rods can revolve 
freely. 


Remove the retaining plates from 
the front and rear main bearing 
caps and fit the two intermediate : : 
bearing caps with the bearing Hi UT ne Pee ea aah sd 
shells. These caps have also a lug fae tae fda tie pulley ayy 

on one side which must be facing P 

towards the front of the engine (as 

shown for the rear bearing cap in Fig. 1.36). 


Fit the bottom crankcase housing. It should be noted that the bottom casing 
and the cylinder block must be absolutely flush on the clutch side in order to 
avoid distortion of the clutch housing when the transmission is installed. 


If necessary fit a new dowel 
sleeve at the front end of the 
engine. 

Coat the crankcase sealing face 
with a good sealing compound 
(Auto Joint is used by Citroén), 
making sure that none of it can 
run into the crankcase. 


Place the housing over the 
crankcase and fit the flat wash- 
ers and the main bearing cap 
nuts, but do not tighten the nuts 
at this stage. Also fit the bolts 
around the outside of the hous- 
ing without tightening them. The 
washer faces should be lubricat- 
ed with engine oil, the stud 
threads should be smeared with 
thread locking compound. If pos- 
sible use the “Frenetanch” com- 
pound used by Citroén. 

Check that the bottom housing is Fig. 139. — Tightening sequence for the crankcase 
aligned flush with the cylinder bottom housing. Follow the instructions given in the 
block. This is best done by plac- text when tightening the nuts. 
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ing two straight edges across the faces. The nuts and bolts must be tight 
enough for the housing not to move after the check. 


@ Tighten the eight bottom housing nuts to a torque setting of 3.0 kgm (216 ft.lb.) 
in the order shown in Fig. 1.38. 

@ From this position mark an angle of 75° in the tightening direction. Mark a 
comer of a nut and a spot 75° from it with a scriber. Apply the socket to the nut 
and tighten the nut until the marked corner of the nut is opposite the 75° mark. 

@ Repeat this operation on each of the eight nuts in the tightening order shown 
in Fig. 1.39 (see note below). 


NOTE: 10 find the precise position of 75° divide an angle of 90° (right-hand angle) 
into 6 equal parts. 5 parts of this angular division make up the 75° Citrori Work- 
shops use a special angular gauge (4069-T) which is most probably not available, 
but any other angular gauge, used on modern engines, can also be used. 


@ Fit two screws (Allen head) on each side of the cylinder block and tighten them 
to 2.25 kgm (15 ft.lb.). 


® Offer up the rear plate with or 
without paper gasket. A dowel 
pin locates the plate. Coat the 
plate-to-cylinder block face and 
the face at the bottom with a 
good sealing compound (see 
above). The plate must be 
properly centred to fit the oil seal 
correctly. First tighten the five 
Allen-headed screws to 15 kgm 
(11 ft.lb.) and then the two nuts 
an the lower end to 1.0 kgm. 


® Coat a new crankshaft oil seal 
with engine oil (outside and seal- 
ing lip) and carefully drive the oil 
seal in position until the outer 
face is flush with the plate. Use a 
piece of tube with the same di- 
ameter as the oil seal to drive 
the seal in position. 

@ Fit the anti-emulsion plate into 
the bottom of the crankcase. 
Place a new “O” sealing ring Fig. 1.40. — Insert a small drift as shown into each 
around the oil suction pipe and __ side of the dowel locating hole and drive in new 
fit the suction pipe to the plate. | dowel pins. 

The emulsion plate is tightened to 1.8 kgm (13 ft.lb.), the oil suction pipe to 1.7 
kgm (12 ft.lb.), the remaining attachments to 1.0 kgm (7.2 ft.lb.). 

@ Fit the oil sump. Coat the sealing faces evenly with sealing compound and 
tighten the bolts evenly and diagonally to 1.0 kgm (75 ft.lb.). 


Turn the engine over with the two cylinder head faces uppermost and fit the 
cylinder heads as follows: 


® Turn the crankshaft until the keyway or the inserted key is in vertical position at 
the top of the shaft. 
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@ Check that the No. 1 piston is 15 mm (19/32 in.) down its bore on the compres- 
sion stroke. If this precaution is not observed, the valves can hit the piston 
crown. The cylinder heads can now be fitted, but depending on the engines 
different positions of the camshafts apply to the L-H. and R.H. cylinder heads 
and to engines with 12 valves and the 24 valve engine. The setting is therefore 


described under seperate headings. 


ZPJ Engines (12 Valves) 


Commence with the cylinder head 
without the balance shaft. 


@ Rotate the camshaft until the 
notch in the camshaft end is in the 
position shown in Fig. 1.41. This 
will set the inlet and exhaust 
valves of the No. 6 cylinder to the 
change-over position (‘‘rocking”’), 
as is the case when this piston is 
at top dead centre position. 


@ Rotate the camshaft in the head 
with the balance shaft drive until 
the notch in the camshaft end is in 
the position shown in Fig. 1.42. 
This will set the inlet and exhaust 
valves of the No. 1 cylinder to the 
change-over position (‘‘rocking’’), 
as is the case when this piston is 
at top dead centre position. 


Fig. 1.42. Position of the camshaft of the 
cylinder head with the balance shaft before fit- 
ting the cylinder head. 


Fig. 1.41. Position of the camshaft of the cylinder 
head without balance shaft before fitting the 
cylinder head. 


ZPJ4 Engine (24 Valves) 
® Both camshafts must be rotated into 


the same position. Fig. 1.43 shows 
where the notch in the end of the 
camshaft must be on the cylinder 
head without balance shaft. This will 
set the inlet and exhaust valves of the 
No. 4 cylinder to the change-over po- 
sition (TDC position). 

Rotating the camshaft of the cylinder 
head with the balance shaft will set 
the inlet and exhaust valves of the 
No. 1 cylinder to the change-over po- 
sition (TDC position). 

Referring to Fig. 1.40, insert a small 
drift into the side of each cylinder 
head locating dowel! to prevent the 
dowel from being pushed down when 
the cylinder head is placed in po- 
sition. 
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@ Insert new dowel pins (roll pins) and 
drive them in position until they rest 
on the inserted drift. 

@ Remove the cylinder liner clamps 
from the two cylinder banks. 

@ Place the new cylinder head gasket 
in dry position over the cylinder 
block. Note that the cylinder head 
gaskets for the two cylinder heads 
are not the same. First fit the gasket 
for cylinders No. 1, 2 and 3 (on the 
L.H. side, seen from the pulley end). 
Compare the gasket with Fig. 1.44 
before fitting it over the cylinder 
block. Note the gasket tab at bolt 
position “6”. If a re-machined 
cylinder head is used, the letter “R’”’ 
will be stamped into the cylinder 
head on the inside near the front 
end. In this case the gasket will Fig. 1.43 — Position of the camshafts of a 24 
have two “dots” marked in this tab ave engine before installation of the cylinder 
(gasket is 0.15 mm thicker). Both head. Both camshafts must be with the notches in 
cylinder heads cen have the letter. the same position. 

Make sure that the correct 
gasket is used for the 
cylinder bank in question. 

© Fit the gasket for cylinders 
Nos. 4, 5 and 6 in position, 
this time comparing the 
gasket with Fig. 1.45. Again 
the gasket tab is at bolt posi- 
tion “6”. 

@ Place the assembled cylinder a tis 3! oF Hs oe ie gra a id 

A iti inder head (coveri inders 4, 2 an and the 
Ke i eae are shape of the gasket. Gaskets are available ie two tick- 
bly in the case of the 24 "°SS* 
valve engine), making sure 
that the dowel pins enter their 
holes without damage to the 
cylinder head face. 

@ In the case of a 12 valve en- 

gine smear the rocker levers 

with Molycote and remove 
the drifts from below the 


dowel pins. Fig. 1.45. — The tightenin jiuence for the rear 
@ Fit the assembled rocker Sylodet head (eovering iors 4, 5 and 6) and the 

shaft (12 valve engine) and _ shape of the gasket. Gaskets are available in two thick- 

position it correctly. Lubricate _ nesses. 

the cylinder head bolts with 

engine oil and tighten them finger-tight. The cylinder heads can now be tight- 

ened. This again, similar to the main bearing cap nuts, is not a straight- forward 

operation, as the bolts require angular tightening. Proceed as follows: 
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Tighten the bolts of each cylinder head in the sequence shown in Figs. 1.44 or 
1.45 to 2.0 kgm (14.ft.Ib.). 
Tighten the bolts of each cylinder head in the sequence shown in Figs. 1.44 or 
1.45 to 6.0 kgm (45 ft.lb.) in order to compress the cylinder head gasket. 
Slacken bolt No. 1 and re-tighten it to 4.0 kgm (29 ft.lb.). Repeat this operation 
in the tightening sequence on all remaining bolts of both cylinder heads. 
The graduated disc 4069-T should now 
be available for the correct tightening of 
the cylinder head bolts. Fig. 1.46 shows 
such a graduated disc. The same tool is 
also used by Renault or Voivo and other 
manufacturers, i.e. you may be able to 
hire one for the day. Place the disc over 
the socket before inserting the torque 
wrench into the socket and set the disc 
to an angie of 180° If the disc is not 
available, mark one of the bolt head 
corners of each cylinder head bolt with a 
spot of paint and mark an angle of 180° 
(half a turn of the bolt). Tighten each of 
the cylinder head bolts in the tightening 
sequence until either the disc pointer is 
opposite the ‘0’ or until the marked 
corner of the bolt head is opposite the Fig. 1.46. — The angulated disc to tighten 
paint mark on the cylinder head. cylinder head bolts, crankcase bolts and 
other bolts or nuts, if angle-tightening is 


NOTE: The cylinder head must be tightened  eauired. 

when the engine is cold and must not be re-tightened subsequently when the en- 
gine has been running or at any other time. This also applies when the cylinder 
head gasket(s) have been replaced with the engine fitted. 


The fitting of the timing chains and setting of the timing marks differs for the 12 
vaive engines and the 24 vaive engine. The L.H. and R.H. references in the follow- 
ing description always sees the engine as looking from the timing end: 


12 Vaive Engines (ZPJ) 


Fit the timing chain tensioner on the R.H. side and tighten the two screws to 
1.0 kgrn (7.2 ft.lb.). 

Fit the tensioner blade above the crankshaft (a washer either side) and tighten 
the bolt to 1.6 kgm (11 ft.lb.). 

Make sure that the notches in the camshaft ends are still aligned as shown in 
Figs. 1.41 and 1.42. Fit the first Woodruff key into the crankshaft end and rotate 
the crankshaft until the key and the centre of the R.H. camshaft are in line, as 
shown by the centre line in Fig. 1.47. Fit the crankshaft sprocket over the crank- 
shaft end without dislodging the key. 

Place the timing chain around the camshaft sprocket. The chain has reference 
marks which must be positioned as shown by (3) in Fig. 1.47, left and right of 
the tooth marked with the timing mark. Hold the chain in position on the 
sprocket when carrying out the next operation. Both chains are the same, |e. 
new chains can be fitted to either side. 

Engage the chain with the crankshaft sprocket. The single marked link (2) must 
be opposite the timing mark in the crankshaft sprocket. 
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Fig. 1.47. — Fitting the front timing chain (R.H. side, as seen from front) and setting 
the timing marks. The crankshaft key (1) must be in line with the centre of the cam- 
shaft sprocket. Chain links (2) and (3) must be aligned with the sprocket timing 
marks. Place the tensioner blade against the L.H. side of the chain. 


Fig. 1.48. — Fitting the rear timing chain (L.H. side as seen from front). The crankshaft key (1) must 
be in the position shown. This is achieved by rotating the crankshaft by 120° from the position for fit- 
ting the chain and sprockets on the opposite side. The chain links (2) and (3) must be aligned with 
the sprocket timing marks. 
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® Fit the camshaft sprocket to the camshaft, engaging the dowel pin. Do not fit 
the the sprocket bolt at this stage. With the chain and sprockets fitted, check 
once more that all timing marks shown in Fig. 1.47 are in line. If this is not the 
case, remove the camshaft sprocket and move the chain accordingly. 


@ The next step is the fitting of the timing chain assembly on the L.H. side, i.e. 
the rear cylinder head. Fit the second Woodruff key, knock the crankshaft 
sprocket over the shaft and then turn the crankshaft by 120° The key will now 
be in the position (1) shown in Fig. 1.48. 


© Refit the chain tensioner to the L.H. side (1.0 kgm/7.2 ft.Ib.) and the tensioner 
blade (1.6 kgm/11 ft.1b.). 


@ Place the timing chain around the camshaft sprocket. The chain reference 
marks on the chain links (3) must straddle the tooth with the timing mark in the 
camshaft sprocket. Hold the chain in position on the sprocket when carrying 
out the next operation. 


@ Engage the chain with the crankshaft 
sprocket. The single marked link (2) 
must be opposite the timing mark in 
the crankshaft sprocket. 


@ Fit the drive sprocket together with the 
chain for the balance shaft over the 
front camshaft sprocket, with the 
sprocket timing marks and the marked 
chain links as shown in Fig. 1.49. Fit 
the sprocket bolt with washer and tight- 
en the bolt to 8.0 kgm (58 ft.lb.). The 
camshaft must be held against rotation. 

@ Fit the camshaft sprocket bolt on the 
other side and tighten the bolt to the 
torque given above. Refit the two chain 
guides and tighten the four bolts to 1.0 
kgm (7.2 ft.lb.). 


Fig. 1.49. — Aligning the timing marks on 
sprockets and chain when fitting the 
24 Vaive Engine (ZPJ4) balance shaft drive. 


The chain on the R.H. side, i.e. the chain 

for the front cylinder head is fitted first. Make sure that the notches in the camshaft 
ends are still aligned as shown in Fig. 1.43. Remember that this camshaft setting 
applies to both camshafts. The timing chains of the 24 valve engine has 62 
links (64 on 12 valve engines), i.e. if new chains are fitted, make sure to fit the 
correct ones. The chain tensioners and chain guides are only suitable for the 24 
valve engine. 


@ Fit the first Woodruff key into the crankshaft end and rotate the crankshaft until 
the key and the centre of the R.H. camshaft are in line, as shown by the centre 
line in Fig. 1.48. Fit the crankshaft sprocket over the crankshaft end without dis- 
lodging the key. 

® Place the timing chain around the camshaft sprocket. The chain has reference 
marks which must be positioned in a similar manner as is the case of the 12 
valve engine, i.e. as shown by (3) in Fig. 1.47, left and right of the tooth marked 
with the timing mark. Hold the chain in position on the sprocket when carrying 
out the next operation. Both chains are the same, i.e. new chains can be fitted 
to either side. 
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® Engage the chain with the crankshaft sprocket. The single marked link (2) must 
be opposite the timing mark in the crankshaft sprocket, as shown by (2) in Fig. 
147. 

® Fit the camshaft sprocket to the camshaft, engaging the dowel pin. Do not fit 
the the sprocket bolt at this stage. With the chain and sprockets fitted, check 
once more that all timing marks shown in Fig. 1.47 are in line. if this is not the 
case, remove the camshaft sprocket and move the chain accordingly. 

®@ The next operation is the fitting of the chain tensioner. If new chain temsioners 
are fitted, there are no problems, as they come locked and pinned in “‘pre- 
armed”’ condition. If the tensioner(s) have been dismantled, the must be pre- 
tensioned. To do this, use an Allen key and screw the plinger into the tensioner 
shoe as far as it will go. Insert the tensioner plunger/shoe into the tensioner 
body as far as it will go and insert a small pin into the hole. A groove in the ten- 
sioner shoe will engage with the pin, i.e. it may be necessary to move the shoe 
slightly up and down until the assembly is locked in position. 

@ Hy ae bottom (enclosed) chain guide and tighten the two bolts to 1.0 kgm (7.2 

.Ib.). 

@ Fit the moveable chain guide on the other side (washer left and right), place the 
guide over the chain and tighten the single securing bolt to 1.6 kgm (11 ft.lb.). 

® Refit the chain tensioner. The shoe is placed over the moveable chain guide, 
the two bolts are tightened to 1.0 kgm (7.2 ft.lb.). With the chain tensioner fitted, 
remove the pin to lock the tensioner. The tensioner will now use its pressure to 
force the shoe against the moveable chain guide. 


Fig. 150. — Fitting the rear timing chain (L.H. side as seen from front). The crankshaft key (1) must 
be in the position shown. This is achieved by rotating the crankshaft by 240° from the position for fit- 
ting the chain and sprockets on the opposite side. The chain links (2) and (3) must be aligned with 
the sprocket timing marks. 


® The next step is the fitting of the timing chain assembly on the L.H. side, i.e. 
the rear cylinder head. Fit the second Woodruff key, knock the crankshaft 
sprocket over the shaft and then turn the crankshaft by 240° The key will now 
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be in the position (1) shown in Fig. 1.50. Place the timing chain around the 
camshaft sprocket. The chain reference marks on the chain links (3) must strad- 
dle the tooth with the timing mark in the camshaft sprocket. Hold the chain-in 
position on the sprocket when carrying out the next operation. 

Engage the chain with the crankshaft sprocket. The single marked link (2) must 
be opposite the timing mark in the crankshaft sprocket. 

Fit the upper (enclosed) chain guide and tighten the bolts to 1.0 kgm (7.2 ft.lb.). 
Fit the moveable chain guide on the other side of the chain (washer left and 
right), place the guide over the chain and tighten the bolt to 1.6 kgm (11 ft.Ib.). 
Refit the chain tensioner and tighten to 1.0 kgm (7.2 ft.lb.). The tensioner is 
treated in the same manner as described on the previous page. Do not forget 
to remove the locking pin from the tensioner. Check that the tensioner shoe 
pushes the chain towards the inside. 

Fit the drive sprocket together with the chain for the balance shaft over the front 
camshaft sprocket, with the sprocket timing marks and the marked chain links 
as shown in Fig. 1.49. Fit the sprocket bolt with washer and tighten the boit to 
8.0 kgm (58 ft.lb.). The camshaft must be held against rotation. 

Fit the camshaft sprocket bolt on the other side and tighten the bolt to the tor- 
que given above. ‘ 


The following instructions are applicable for 12 and 24 valve engines: 


Fit the sleeve and the sprocket over the crankshaft end, insert the pump 
sprocket into the drive chain and fit the assembly in position. Tighten the three 
screws to 0.6 kgm (4 ft.lb.). 

Coat the sealing face for the timing cover and the threads of the four lower 
securing screws with sealing compound and fit the timing cover. Tighten the 
cover screws evenly to 1.3 kgm (9 ft.Ib.). 

Coat the cylinder head covericylinder head faces with sealing compound (Auto 
Joint) and fit the cylinder head covers. Note that the rear cover (silver colour) re- 
quires a 6 mm Allen key (1.3 kgm), whereas the front cover (black colour) re- 
quires a 5 mm Allen key (1.2 kgm). 

Refit the oil cooler. Coat the sealing ring with engine oil. The sleeve nut is tight- 
ened to 5.0 kgm (36 ft.lb.) and must be secured in position by bending the lock 
plate over the nut. A large pair of pliers is required for this purpose. 

Refit the oil filter. Coat the sealing ring with engine oil, screw the filter against 
the oil cooler with good hand pressure and from this position tighten the filter 
a further % of a turn, using the hands only. 

Fit the engine mounting bracket underneath the oil filter. Tighten the bolts to 5.0 
kgm (36 ft.lb.). 

Coat the thermostat housing with sealing compound and fit it to the cylinder 
block. Tighten the bolts to 1.4 kgm (11 ft.\b.). Insert the thermostat and fit the 
cover. 

Fit the water pump invo the “‘V” of the engine. At this stage tighten the bolts 
finger-tight. Fit a new ‘‘O” sealing ring to the elbow at the rear of the pump. 
Fit and connect the two knock sensors. The plugs are coloured and must be fit- 
ted accordingly. Fit the white connector to the side with the silver cylinder head 
ye and the green connector to the other side. Tighten the nuts to 18 kgm (13 
ft.lb.). 

Fit new gaskets over the studs on the openings next to the knock sensors and 
fit the pipes, tubes, connector, etc., noting the following points: 
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se. various parts. Cit 

coat the seals with ‘‘Proba 270" grease. 

@ Fit two of the oil seals to the connecting piece between the front ‘‘Y” shaped 
manifold and the connection on the other end. 

® Two of the seals are fitted the end of the black tubes. 

@ Two of the seals must be fitted inside the flanges of the rear cross tube. 

@ Fit the parts on the following order: Rear cross tube (1.3 kgm/9 ft.lb.), front 
manifold and the twe black pipes (1.4 kgm/10 ft.lb.). Then tighten the water 
pump bolts to 1.8 kgm (13 ft.ib.). 

@ Fit the engine mounting bracket to the upper end of the engine. Tighten the 
large bolts to 6.0 kgm (43.5 ft.Ib.) and the small bolt to 1.5 kgm (11 ft.Ib.). 

@ Fit new “O” sealing rings into the intake openings and place the complete inlet 
manifold assembly in position. Evenly tighten the bolts to 1.8 kgm (13 ft.Ib.). 

@ Fit the ignition distributor and the cap and re-connect the spark plug cables. 

@ Fit the flywheel or driven plate (automatic). New flywheel bolts must always be 
used. Coat the threads with “Loctite”. The bolts are tightened to 5.0 kgm (36 
ft.lb.). Refit the driven plate and clutch unit (refer to Section 2.1.). 

® The remaining operations are carried out in reverse order to the dismantling 
procedure. The crankshaft pulley nut must be coated with thread locking com- 
pound and is tightened to 26 kgm (187 ft.lb.). Fit and adjust the drive belts as 
described in the respective sections. 


1.4. Engine — Servicing and Overhaul 
1.40. CYLINDER HEAD AND VALVES 
1.400. Technical Data 


Cylinder Head Height: 
Four-cylinder engine: ................ eee eee 141 + 005 mm (6602 + 0.002 in.) 
Four-cylinder engine, head re-faced (marked with “R”): ........ 140.75 mm (5.592 in.) 
V6 engines:......... REE BO, aR a fle 110.83 mm (4.403 in.) 
V6 engines, head re-faced (marked with “R”’):.......5......... 11058 mm (4.393 in.) 
Max. distortion of gasket face: .... 22... 2... cee eee eee eee eee 0.05 mm (0.002 in.) 


Valve Guides 
Nominal Outside Diameter: 


Four-cylinder engines — Standard: ......................... 13.000 mm (0.517 in.) 

— ist repair size: .... 20.22.0222, 13.275 mm (0.528 in.) 

—ZOCNEDAIESIZOs,.. 5s. ov vee es cs ae eas 13.525 mm (0.537 in.) 

V6 12V engines — Standard: ............. 0.0... 13.000 mm (0.517 in.) 

— Ist repair size: .. 2... ee 13.200 mm (0525 in.) 

SAME DAIGIZOS oes kis dass a sine ween ciel 13.350 mm (0530 in.) 

V6 24V engines — Standard:............... SAW RE boctgs gust 12.000 mm (0.477 in.) 

meu SIC DANE SIZO ces pe ree tities nee 12.290 mm (0.488 in.) 

= 221185 ECS a a lt 12.590 mm (0.500 in.) 

inside diameter — Four-cylinder: ...... 00022... eee 8.0 mm (0315 in.) 

inside diameter — V6 engine: ........... 8.0 mm (0.315 in.) — 24V = 7.0 mm (0.278 in.) 
Inside Diameter of Guide Locating Bores in Head: 

Four-cylinder engines — Standard: ..........0......0........ 13.000 mm (0.517 in.) 

— Istrepairsize: 6.2... 13.245 mm (0526 in.) 

—énd repair size:... 2... 13.495 mm (0.536 in.) 

V6 12V engines —Standard:............0 0.02, 13.000 mm (0.517 in.) 
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Valve Seats 


Valve Seat Angles: 
Alliengines-allivalves:te asm ene enc eas ccs Sigs os os oaks eee go° 
Width of Seat Face: 
Four-cylinder engines — Inlet Valves: ...........000-- cece rece 1.8 mm (0.072 in.) 
— Exhaust valves: ...............020200-- 1.6 mm (0.063 in.) 
V6 engine — Inlet valves: ..........-.-..0-020000 0s 1.3 - 1.7 mm (0.052 - 0.068 in.) 
m—EXNAUSt VAIVES! 2. set es os wee erin 2.0 - 2.4 mm (0.08 - 0.095 in.) 
Valves 
WalVerSeAANGies pete ice tiiicnstorcishs + she sie toes e Sine tele ote eae ae ee See above 
Stem diameter — Four-cylinder engines, inlet: ................... 7.984 mm (0.317 in.) 
— Four cylinder engines, exhaust: ................. 7970 mm (0.316 in.) 
— V6 12V engines, inlet: ....... 0.0.0.0... cee eee 7.995 mm (0.378 in.) 
— V6 12V engines, exhaust: ....................-. 7.980 mm (0.317 in.) 
— V6 24V engines, inlet: ....................000. 6.986 mm (0.278 in.) 
— V6 24V engines, exhaust: ..................... 6980 mm (0.277 in.) 
Vaive head Diameters: 
R6A, R2A, RFZ, RDZ engines — Inlet: .................00200- 42.60 mm (1.693 in.) 
dh) a ay ee 34.50 mm (1.371 in.) 
SFZ, UFZ, SGA engines — Inlet: .......... 0... cee eee ee ees 46.00 mm (1.828 in.) 
sere MANAG a ue vin eye saved ¢ acai die eee) ove 39.00 mm (1.550 in.) 
SKZ\UKZiengine:— Inlet <<. sac stse ts sccacnersr ep srcerney a « suai ek 37.00 mm (1.470 in.) 
VEX SUISUS Fe earemeh oa iocese capakanan pauatabe cus fish lneeer(s 32.00 mm (1.271 in.) 
Valve Springs 
Wire Diameter — 4-cyl.: . . .... ... « siaetoterstoretahs <o.6.c obsie sc sistency 6 «baa 45 mm (0.179 in.) 
SES BLE Thy snot clevana teatro ee tie Oiete tee nage anette nny aieteear dans 4.0 mm (0.160 in.) 
Colour identification: 
Four-cylinder engines: ) o-..s.54/i055 sissies eJerstcras’ ¢ ve syonegummenatetehaveue gis Green 
VOnI2V enginesz ag. <o i525. g:cenci eyes ea I ee ee Se cite) meet het Black 
V6.24V engine Inleti: £i. stern WERE es ots lee 2 oe oe Re Green 
ES 1): Vi Se ore nan Goes RO Oe me Red/biack 
Valve Clearances — Cold 
Four-cylinder engines — Inlet Valves: ..................200.0005. 0.20 mm (0.008 in.) 
— Exhaust Valves: ................-.200005 0.40 mm (0.016 in.) 
Four-cylinder — Turbo — Inlet) ...................0.. 0.15 - 0.25 mm (0.006 - 0.010 in.) 
Four-cylinder — Turbo — Exhaust: ................... 0.35 - 0.45 mm (0.014 - 0.018 in.) 
Adjustment — Four-cylinder: ........... By shims between tappets and valve stem ends 
VG ORGING SH Ie erates ay 10 te aoa: wares are eigittn = Beallere ors Hydraulic tappets, not applicable 
VAIVONU AINE et erie ieee cs 5 s.c o's 0s tates tussb cccsetaious.s caeususia ane ani ia See Page 11 
Specific Details applicable to R6A Engine 
Camshaft identification: ...........00.... Two rings of white paint between No. 4 inlet 
and exhaust cams 
Cylinder head gasket: .................. CURTY, marked XU 10, bolt length 120 - 122 
mm 
VANES eee cs Valve head diameters as above, orange mark 
on valve head 
Timing belies ee eee Le Pirelli 144 RPP 170 
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Specific Details applicable to R2A Engine 


Camshaft identification: ................. Two rings of white paint between No. 3 inlet 
and exhaust cams 

Otherdetaliss ste st hc Ie ee te Ster As for R6A engine 

Specific Details applicable to RFZ Engine 

Camshaft identification: ..........5...... Two rings of white paint between No. 3 inlet 
and exhaust cams 

OURGRotall Sr oe ose tla dioein's Cau cca vous As for R6A engine 

Specific Details applicable to SFZ/UFZ/S6A Engine 

Camshaft identification: ................. Camshaft with eccentric at end fitted to 


cylinder bank B (4, 5, 6). Painted rings between 
centre journals. 


Cylinder head gasket: .................. Meillor 

Valves: ...................+.........,-Valve head diameters and springs as specified 
on page 55 

Timingichaliss ee. see as se se Two identical chains, 64 links 

Specific Details applicable to SKZ/UKZ Engine (24 valves) 

Camshaft identification: ................. Two identical camshafts 

Hydraulic tappets: .................008. Earlier engines 9 identical tappets per cylinder, 


later engines with different tappets for inlet and 
exhaust vatves. From engine number 5446 tap- 
pets with ceramic pads (camshaft identified by 
“C” in large end journal). 


Cylinder head gasket: .................. Meillor 

Cylinder head bolt length: ............... 178 mm 

VISES ct Oe KM Sie eat Bnd AN, oe, ag Valve head diameters as on page 55 

STL je Be Ts (1 aoe a a a eed Two identical chains, 62 links 

Specific Details applicable to RGY/RGX Engine (Turbo) 

Cylinder head: ...... Specific to this engine 

Camshaft identification: ................. Two rings of white paint near Nos. 3 and 4 ex- 
haust cams 

Cylinder head gasket: .................. Asbestos-free 

Specific Details applicable to ROZ Engine 

Camshaft identification: ................. Two rings of white paint between No. 3 inlet 
and exhaust cams 

Cylinder head gasket: .................. CURTY, marked XU 10 

Other details: .......... As for R6A engine 


1.40.1. Removal (engine fitted) and Overhaul 


The removal of the cylinder head has already been described during the dis- 
mantling of the engine, after the engine has been removed from the vehicle. The 
following gives a short description on the removal of the cylinder head when it is 
only necessary to change the gasket, grind-in the valve (top overhaul), etc. which 
can be carried out with the engine in position, but note that the instructions are 
given in general for the two engine groups. 


V6 Engine 


it should noted that various special tools are necessary to carry out the operations 
without removing the timing cover. These are mainly dummy bearings for the cam- 
shaft and a clamping tool for the chain tensioner. If these tools cannot be obtained, 
remove the timing cover to release the chain tensioner after installation of the 
head. The work to be carried out is more or less identical to the removal of the 
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R.H. head. Differences are mentioned where applicable. 
First disconnect the battery. Drain the cooling system by opening the radiator drain 
plug. Collect the ant-freeze if required. Also release the pressure in the hydraulic 
circuits. Proceed as follows, using Fig. 1.6 to locate some of the parts: 


@ Disconnect the large air intake hose at the engine side and remove the hose 
from the air cleaner. Three covers must be removed. These are the large en- 
gine cover in the centre of the engine compartment (with the “V6” and Citroén 
chevrons, Torx screwdriver) and the two covers towards the left of the large 
cover (the larger one which has a hose connected,to it and the smaller one be- 
low). A multitude of pipes and hoses will be exposed after removal of the centre 
cover, most of them which must be disconnected. 

® Remove the supporting plate shown by the arrow in Fig. 1.6. 

® Disconnect various connecting pipes. The instructions are given as you stand 
in front of the vehicle. Next to the engine mounting disconnect the angled pipe, 
towards the right of the mounting bracket disconnect the fuel hoses and free 
the hoses from their attachments. On the R.H. side disconnect two water hoses 
and finally the large hose routed around the oil filler cap. 

@ Disconnect the throttle operating cable. 

@ Where the cover (12) in Fig. 1.6 was fitted you will find various electrical con- 
nections. Withdraw three connecter plugs from the elkectronic control unit and 
towards the left of the unit a further connector, two plugs from the two relays on 
the left and one from the single relay on the right. A single screw unterneath 
the relays and the large water hose undemeath the single relay must also be 
removed. 

® Disconnect the cable and remove the absolute pressure sensor (6) in Fig. 16 
and attach it to the inlet manifold. ; 

@ Locate four earth connections. Two are at the front cylinder head covers, two at 
the rear cover. 

@ Locate and disconnect the following cable connectors: from the knock sensors, 
from the water temperature sensors (engine side near engine mounting bracket 
on left), from the actuator, water thermal sensor and air thermal sensor (on the 
R.H. side near the intake air hose connection) and from the throttle butterfly 
connector (R.H. side). 

© Disconnect the hoses from the underside of the throttle housing. 

@ Remove the ignition distributor. First remove the distributor cam, then unscrew 
the arm with a 3 mm Allen key, remove the trim, remove the distrrbutor rotor 
with a 10 mm Allen key and finally unscrew the cover. 

@ In the centre between the cylinder heads remove black water pipe and the 
water distributor on the L.H. side (Torx screwdriver for the latter). 

© Slacken the bolt in the centre of the pulley on the cylinder head (10 mm Allen 
key) and take of the drive belt for the high-pressure pump. Unscrew the pump 
and place it to one side. 

@ Slacken and remove the water pump drive belt. 


@ {f an air conditioner is fitted, remove the reservoir (3 screws) and then unscrew 
the compressor (4 bolts). Place the complete assembly onto the centre of the 
engine. 

@ Uncouple the connecting hose from the thermostatic control unit. 


@ Unscrew the pipe next to the oil fitter with an 8 mm Allen key from the flange 
connection, the oil filter and the oil dipstick. Remove the heat shield. 
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parate the exhaust pip F he mo g parts. 
@ Remove the alternator drive belt, unscrew the three bolts securing the alterna- 
tor and place the alternator to one side. 
@ Remove the drain plug above the alternator out of the cylinder head. Take care 
that the coolant cannot drip into the alternator. 
@ Remove the two cylinder head covers. A 5 mm Allen key is required for the 
front cover, a 6 mm Allen key for the rear cover. 


The following operations, before the actual removal of the cylinder head require the 
special tools mentioned at the beginning of this section. First support the en- 
gine/transmission assembly from underneath, as the engine mountings on the left 
of the engines have to be removed. 


Fig. 1.51. — Tum the engine until one of the openings of the camshaft gear- 
wheel (1) is in the position shown on the front cylinder head. The plug (2) 
must be removed to gain access to the camshaft sprocket bolt. 


On the L.H. side of the engine remove the torque rod, the engine mounting brack- 
et, the cup underneath the bracket and a further bracket. Check that the engine is 
well supported from below before removal of the parts. 


Remove the front cylinder head as follows: 


@ Remove the thermostat housing from the timing end of the cylinder head and 
near there the end plug (2) in Fig. 1.51 with a 14 mm Allen key. 

e Using a 10 mm Allen key slacken the camshaft end piece securing bolt. The 
special tool mentioned above must now be fitted to the timing cover, as shown 
in Fig. 152 between the two smail sprockets. Fully remove the bolt, the drive 
pinion for the balance shaft and the smail drive chain. 

@ The special tool mentioned above (dummy camshaft bearing) must now be fit- 
ted to the timing cover, in a similar fashion as shown in Fig. 1.53 for the other 
cylinder head. Push the bracket tightly against the camshaft sprocket and tight- 
en the two screws. Attach the camshaft sprocket with the bolt and the nut as 
shown in the illustration. 

@ Remove the cylinder head bolts and the rocker shaft assembly as described 
during the dismantling of the engine, noting the differences between the 12 
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Fig. 1.52. — Details for the removal of the front cylinder head. Sprocket (1) 
and drive chain (2) are being removed. 


and 24 valve engines. Unscrew the camshaft flange bo!t completely and free 
the flange from its recess. Unscrew the camshaft sprocket bolt carefully until 
the camshaft disengages the sprocket. The bolt can be refitted. 


Remove the rear cylinder head as follows: 


@ Remove the plug from a similar position as shown by (2) for the front cylinder 
head. This time an 8 mm Allen key is required. 


Using a 10 mm Allen key slacken 
the camshaft sprocket securing 
bolt and fit the special tool shown 
in Fig. 153. Push the bracket tight- 
ly against the camshaft sprocket 
and tighten the two screws. Attach 
the camshaft sprocket with the 
bolt and the nut as shown in the il- 
lustration. Make sure the chain 
cannot come under tension when 
tightening the nut. 

Remove the cylinder head and the 
rocker shaft as described during 
the dismantling of the engine, not- 
ing the differences between the 12 
and 24 valve engines. Under no 
circumstances remove the rocker 
shaft assembly of a head with 12 
valves (24 valve engine) by itself. 
The two retaining brackets to 
Clamp the shaft in position are 
shown in Fig. 1.24 and must be 


Fig. 1.53. — The special tool fitted to the camshaft 
sprocket to keep it in position. Bolt (2) and bracket 
(3) are used for the attachment. 

used when the head/rocker shaft assembly are lifted off. Unscrew the camshaft 
retaining plate and remove the plate out of the camshaft groove. 


® Unscrew the camshaft sprocket bolt completely. The camshaft must be pushed 
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slowly to the other side whilst the bolt is unscrewed completely. The two locat- 
ing sleeves in the cylinder block must be removed from the cylinder block be- 
fore the cylinder head is fitted. This is not easy, but try the following. Obtain a 
metal rod of approx. 1 foot in length and bend approx. 5 mm on one end at a 
right angle (90°). Bend the other end away at the same angle, but this time at 
least one inch. Insert the smali hook into the sieeve, engage it underneath the 
edge of the sleeve and withdraw the sleeve by hitting against the upper bent 
end with a hammer. The sleeve will come out after various attempts. Citroén 
workshops use a special hook and a slide hammer to withdraw the sleeves. 


Do not rotate the engine with the cylinder head removed. The camshaft sprocket 
and timing chain will be held by the bracket and re-connecting the camshaft is a 
matter of engaging the dowel pin in the camshaft end with the hole in the 
sprocket. 


Note: We know that it will be tried to remove the cylinder head without the cam- 
shaft sprocket restraining bracket described in the text. If this is intended, rotate the 
crankshaft and camshaft into the positions described above, but when removing 
the camshaft wedge or tie the camshaft sprocket and timing chain in position. With 
simple words this means that sprocket and chain must be held in the same posi- 
tion as fitted. Under no circumstances must the chain disengage from the cam- 
shaft sprocket or even worse, from the crankshaft sprocket inside the timing case. 
This would also free the chain tensioner which cannot be refitted without the 
removal of the timing cover. Here is a tip: Thread a piece of steel wire through the 
upper hole of the sprocket and ask a helper to pull sprocket and chain upwards as 
the cylinder head is lifted off. Important is to keep the wire tight at all times. When 
the head has cleared the sprocket, tie the sprocket and chain in position (chain 
tighht) and completely lift off the head. 


The installation of the cylinder head is described in detail during the assembly of 
the engine, but the following points should be noted in particular: 


@ When inserting the bolt for the camshaft sprocket of the rear cylinder head, 
move the camshaft first away from the gearwheel and insert the boit. As the 
bolt is gradually tightened, move the camshaft towards the sprocket. Otherwise 

“Sit will not be possible to insert the bolt. Make sure that the dowel pin in the 
camshaft end engages with the hole in the sprocket during this operation. 

@ Coat the threads of the screws for the camshaft retaining plates with “Loctite” 
and the camshaft groove with Molykote graphited grease. Apply the same 
grease to the pads of the rocker arms. 

® If the timing cover has been removed, release the chain tensioners by inserting 
a screwdriver into the front face of the tensioner and turning the screwdriver 
clockwise (12V engine) or fit the tensioners as described for the 24V engine. 
Re-check the timing marks as described during the assembly of the engine if 
it is possible that the engine has been rotated. This includes the alignment 
marks the timing marks for the balance shaft which must be aligned as shown 
in Fig. 1.49. Re-connect all wires, hoses and other parts disconnected during 
the removal. Fill the cooling system and re-connect the battery. 


Nate: \f the special tools are not used, tie the steel wire through the upper hole 
and thread the wire through the opening in the head and tension the wire. Release 
the camshaft sprocket and chain from below the head and with the wire still tight, 
lower the head. Camshaft sprocket and chain must now be tied in position above 
the cylinder head until the camshaft sprocket has been engaged with the shaft. 
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Four-cylinder Engines 


The removal and installation of the cylinder head on these engines is a straight- 
forward operation, but remember that a special instrument is required to tension 
the timing belt professionally. {f this is not available, check the tension of the timing 
belt before releasing it. By pushing the belt towards the inside (good thumb pres- 
sure) on its longest run (opposite the belt tensioner) you can measure the deflec- 
tion with a ruler. During installation this deflection can be re-established without 
much difficulties. The R.H. front end of the vehicle should be raised to work inside 
the wheel arch. First drain the cooling system by opening the radiator and the 
cylinder block drain plug. Collect the anti-freeze if required. Remove the turbo 
charger if fitted. Proceed as follows: 


® Remove the front wheel and the splash shield inside the wheel arch. 

® Remove the spark plugs to facilitate the rotation of the engine. 

® Disconnect ail leads and 
wires from the cylinder 
head. 

@ Remove in the following 
order: the air filter, inlet 
manifold, exhaust mani- 
fold, drive belt of the 
power-assisted steering, 
drive belt for the alternator 
and the timing belt cover. 
Disconnect ail vacuum 
hoses and leads between 
engine and body which 
appear to be in the way. 


@ Rotate the crankshaft until 
the camshaft is in the po- 
sition shown in Fig. 1.54. 


@ Slacken the bolt securing Fig. 1.54. — The camshaft timing wheel must be in the : 
the belt tensioner and sition shown before the timing belt is removed. The ious 
pivot the timing belt ten- — shows the position of the timing positioning bore. 
sioner to one side. Care- 
fully lift the belt off the sprockets. 


®@ The remaining operations are the same as described in Section 1.2. for the 
4-cyl. engine. 


The installation of the cylinder head is carried out in reverse order to the removal 
procedure. The following text only described the tightening of the cylinder head 
bolts, but note that a ‘Torx 55” socket insert is required to tighten the bolts: 


@ Check the length of all cylinder head bolts between the underside of the bolt 
head and the end of the thread with a metric ruler. Any bolt longer than 122 
mm must be replaced. 

@ Place a new cylinder head gasket in position over the cylinder block face. 
Gaskets may not be the same for all engines, i.e. order the one for your parti- 
cular engine. The cylinder head gasket is fitted in dry condition. 

@ Coat the threads and the underside of the bolt heads with engine oil and fit'a 
washer over each bolt. 

© Lower the cylinder head in position and insert the 10 cylinder head bolts. Tight- 
en the bolts finger-tight, from the inside towards the outside. 
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Fig. 1.55. — Tightening sequence for the cylinder head bolts of all four- 
cylinder engines. Observe the three stages of tightening and the tightening 
torques. 


© Refer to Fig. 1.55 and tighten the bolts in the order shown to 3.5 kgm (25 ft.{b.). 
Only use the ‘Torx 55” insert mentioned above. Any similar wrench will ruin 
the cylinder bolt heads. 

@ in the order shown in Fig. 1.55 tighten the bolts to 7.0 kgm (50.5 ft.Ib.). 

@ Angle-tighten the bolts in the order shown in Fig. 1.55. The angle to be ob- 
tained is 160° C. There is of course no problem if the angulated disc in Fig. 
1.46 is available. Failing this, consider that 180° is half a turn, i.e. each bolt 
must be tightened less than half a turn. Here is a hint: Draw a 90° angle 
(quarter of a turn) and divide by 6. The sector obtained constitutes 15° i.e. giv- 
ing you the angle to be deducted from the half turn (180°) — Perhaps compli- 
cated but possible — It has been done. 


There is no need to re-tighten the cylinder head bolts after the engine has been 
running. The tightening of the cylinder head bolts is carried out in coid condition. 


Cylinder Head(s) — Dismantling 
To dismantle the cylinder head completely, proceed as follows: 


Four-cylinder Engines 


@ Make up a bracket which can be attached to the cylinder head in place of the 
exhaust manifold after removal and clamp the bracket securely into a vice. 

@ Remove the complete inlet manifold together with the parts of the throttle vaive 
housing (injection) or the carburettor. Six nuts and the vacuum hoses inust be 
removed. ie 2 

@ Unscrew the 8 nuts securing the exhaust manifold and take off the 4 individual 
gaskets. 

@ Mark the top of the ignition distributor and the distributor housing with a line 
(small screwdriver or scriber) to enable the installation of the distributor in the 
original position on the housing (the two studs will be in the same position in 
the elongated holes of the distributor). Remove the two nuts and withdraw the 
distributor towards the outside. 

® On the distributor end of the cylinder head you will see a housing, with various 
parts attached (different for carburettor and injection version). Seven bolts se- 
cure the housing in position. Remove it. 

@ Counterhoid the camshaft timing gear in a suitable manner (an old timing belt, 
or see Fig. 1.30) and remove the gearwheel bolt and the washer. i 


@ Remove the tube from the centre of the cylinder head. 
e Gradually unscrew the 10 camshaft bearing cap nuts from the outside towards 
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the inside. and take 


ar 
off one after the other. 


pe vo camshaft out of the cylinder head. One one side remove the camshaft 
oil seal. 


Remove the valve tappets from the cylinder head. Mark each tappet with the 
cylinder number. Ths is best done by marking a line into the tappet edge, as 
shown in Fig. 156. Remove the adjusting shims between tappets and valve 
stem ends and secure each shim with a piece of tape to the respective tappet. 
Compress the vaive 
springs by means of a 
suitable valve spring com- 
pressor (Fig. 157), remove 
the valve cotter halves, 
the upper valve spring 
collar, the valve springs 
and the vatve spring seat. 
Keep all parts of each 
valve together to. refit 
them into their original po- 
sition during assembly. 

Remove the valves one 
after the other out of the Fig. 156. — Marking the valve tappets. 


ig cap 


valve guides and keep them in 
their order of removal. The best 
way to do this, is to use an up- 
side down cardboard box and 
piercing the valves through it. 
Write the number against each 
valve, marking which side is front 
and rear. 


NOTE: If a vaive spring com- 
pressor is not available, it is pos- 
sible to use a short piece of tube 
to remove the valve cotter 
halves. To do this, place the tube 
over the upper valve spring col- 
lar and hit the tube with a blow 
of a hammer. The valve cotter 
halves will collect in the inside of 
the tube and the components 
can be removed. 


®@ Each valve guide has an oil seal 
which is located inside the 
cylinder head pockets. Remove 
the eight seals with a pair of pliers. The seats can be discarded immediately, as 
new seals must be fitted. 


Fig. 1.57. — A typical valve spring compressor. 


Thoroughly clean all parts and inspect for wear and damage as described later on. 


Remaining rests of the cylinder head gasket must be carefully removed without 


damaging the sealing face. 
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Cylinder Head V6 Engine — Dismantling 
The cylinder head of a 24 valve engine will still be fitted with the support housing 
and the baiance shaft (front head). Fig. 158 shows the head as it has been re- 
moved. First remove the two retainer plates (1). Remove the complete housing from 
the cylinder head and then remove the rocker shaft. The rocker shaft assembly of © 
the front cylinder head of a 12 valve engine is fitted with the balance shaft. 


Fig. 1.58. — The front cylinder head as it has been removed from the cylinder 
block. The support housing is secured by means of the two retainers (1). 


® Inside the distributor drive housing remove three screws (Allen key). The inside 
plate and the inner housing can be taken off. Remove two further exposed 
screws (Allen key) inside the housing. 

@ Insert an Allen key in the centre the bolt of the camshaft and slacken and re- 
move the bolt. The camshaft will rotate, but a hexagon just behind the first rock- 
er shaft mounting face will enable you to apply and open-ended spanner to 
prevent this. Remove the bolt, the inside hub and the housing from the end of 
the cylinder head. 

® Remove the oil seal from the end of the cylinder head. The best way is to 
screw in two self-tapping screws diametrically opposite and then to withdraw 
the seal with a pair of pliers. A screwdriver can also be applied underneath the 
screw heads to lever the seal out of position until it can be gripped with a pair 
of pliers. 

@ On the other side of the cylinder head remove the screw securing the retainer 
plate and slide the plate out of the groove in the camshaft. Carefully withdraw 
the camshaft out of the bearing bores. 

@ Remove the valves in the manner described for the four-cylinder engine. The 
valve compressor shown in Fig. 1.57 is also suitable for these engines. Mark 
the valves and other parts in accordance with their location in the cylinder 
head. 


if necessary dismantle the balance shaft/rocker shafts as follows: 
12 Valve Engines 


® To dismantle the front shaft remove a bolt from the plain balance weight end of 
the balance shaft. A hexagon near the end of the shaft is used to hold the shaft 
against rotation with an open-ended spanner when the bolt is slackened. Re- 
move the bolt with the washer and take off the balance weight. A Woodruff key 
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is fitted to the shaft and must be removed with a side cutter. In a similar man- 
ner remove the bolt from the other end of the shaft. Take off the washer, the 
pinion and the counterweight. Remove the Woodruff key. 

®@ Withdraw the balance shaft. 

@ Remove the retaining rings in front of the pinions, withdraw the pinions and un- 
screw the pinion pivot bearings. Take off the two brackets, the threaded rod and 
the pin. Fig. 1.59 shows the component parts of the balance shaft drive. 


Fig. 159. — The component parts of the balance shaft drive (new drive pinion from Jan. 1991). 


1 Shaft bearing bracket 5 Retaining clip 
2 Bracket 6 Bracket 

3 Pivot pin, 3.0 kgm (22 ftib.) 7 Threaded stud 
4 Drive pinion 8 Pin 


@ To dismantle the rocker shafts remove a locating bolt from the end rocker shaft 
bracket. Mark the position of the rocker shaft in the end bracket in suitable 
manner and remove the parts on after the other, taking care not to mix-up their 
location. This concerns mainly the spacer rings, as some are 5 mm thick and 
some 8 mm and the position of the small shims underneath one side of the 
spring. Fig. 160 shows the dismantled front shaft. Dismantle the rear shaft in 
a similar manner. 


a= = 


eetedigel 


Fig. 1.60. — Exploded view of the front rocker shaft. Note the thickness of the spacers (5 and 8 mm) 
The parts of the rear shaft are arranged symmetrically opposite. 
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24 Valve Engine 

The removal of the 
balance shaft is carried 
out in the manner 
described for the 12 valve 
engines. Earlier engines 
have a balance shaft with 
bearings of different di- Er, JL) 
ameter (20 and 22 mm). RP AV 
Bearings of 20 mm di- s N 
ameter are fitted to later 
engines (from Engine 
Number 2364). The 12 
hydraulic tappets of each 
cylinder head are located 
inside the rocker shaft 
housing and must be re- 
moved after marking them 
in suitable manner. A sec- 
tional view of the rocker 
arm arrangement with the 
location of the tappet is 
shown in Fig. 1.61. The 
following points must be 
noted: 


® Originally steel rocker Fig. 1.61. — Sectional view of a cylinder head of a 24 valve en- 
arms were fitted and gine, showing the rocker arm (1) and the tappet (2) operating on 
tappets of different the cam of the camshaft (3). 
length are used. There 
are three exhaust valve tappets of 40.12 mm in length and six inlet valve tap- 
pets of 41.32 mm in length. 


® Engines with prefix 1FV43 
have been fitted with 
aluminium rocker arms. On 
each side of the rocker 
arms is a friction washer. All 
tappets have the same 
length of 40.12 mm. A new 
camshaft has also been fit- 
ted to the engine (marked @) 
with ‘“X” near the end 
face). Fig. 1.62. — The tappet (1) and the ceramic thrust washer 
@ From Oct. 1991 modified (7) 0" the modified 24V engine. 
tappets are fitted. The new tappets, which are also larger in diameter, have cer- 
amic thrust pads and consists of the two parts shown in Fig. 1.62. A new cam- 
shaft (marked with “C” near the end journal) and a new tappet housing have 
been fitted to suit the modification. 


Repair Notes 


The component parts of the steel rocker arm assemblies and the aluminium rocker 
arm assemblies, including the tappets cannot be interchanged. 
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The tappets with the ceramic thrust pads can only be fitted when aluminium rocker 
arms are installed, ie. the steel rocker arms must be replaced by the aluminium 
rocker arms. This also involves the replacement of the front and rear carrier hous- 
ing and the balance shaft (20 mm diameter) and fitting of a new camshaft. The 
difference between steel arms and aluminium arms can be seen in Figs. 1.63 and 
1.64. 

When fitting the ceramic disc to the tap- 
pets, apply three drops of engine oil at So 
equidistant spaces to the inside of the tap- 
pets and insert the tappet disc. Rotate the 
ceramic disc to and fro to check for free- 
dom of movement. 


If a rocker shaft must be dismantled, refer 
to Fig. 1.65, but note that the shaft shown 
has steel rocker arms. Remember the 
washers fitted to aluminium arms (see Fig. 
1.64). 
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@ Unscrew bolts bolts ‘securing the 
rocker arms (5 for the inlet valve arms 
and 6 for the exhaust vaive arms) and 
remove the retaining plates. From 
each end of the inlet shaft remove 
two socket head screws. Mark the po- 
sition of the shafts and withdraw them 
from the housing. Take off the in- 
dividual rocker arms after marking 
their position from one end of the 
shaft. 


@ Remove the hydraulic tappets and the 
shims from each rocker arm, if fitted Fig. 1.64. — An aluminium rocker arm. The two 
together with the ceramic shims. washers are fitted to each side of the rocker 


@ The assembly of the rocker shaft is a ergs 
reversal of the dismantling procedure. 
Coat the shaft faces with graphited grease. Fit the original rocker arms in their 
marked position. Refer to Fig. 164 when fitting aluminium rocker arms. Rotate 
the shafts to align the holes for the bolts. Tighten the hexagon bolts to 2.5 kgm 
(18 ft.lb.) and the two socket head screws to 1.0 kgm (7.2 ft.lb.). 


@ The assembly of the cylinder head is described later on. 


Cylinder Head — Overhaul and Repair 


Valves: Valves can be cleaned best with a rotating wire brush. Check the valve 
faces for wear or grooving. If the wear is only slight, valves can be re-ground to 
their original angle in a valve grinding machine but make sure that there is enough 
material left to have an edge on the valve head. Note the valve seat angle (see 
Section 1.4.00.). 


Check the valve stem diameters and in this connection the inside diameter of the 
valve guides. |f there is a deviation from the nominal values, it may be necesary to 
replace the valve guides (see below). Also check the end of the valve stems. There 
should be no visible wear in this area. 
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Fig. 1.65. — The component parts of a rocker shaft assembly as fitted to the 24V engine. Shown is 
the version with steel rocker arms. 


Valve Seats: Valve seats may be re-cut to their original angle with the appropri- 
ate cutters. If this operation is carried out properly, there should be no need to 
grind-in the valves. Use correction cutters to bring the valve seating area into the 
centre of the valve seat. Make sure that the valve seat width, given in Section 
1.4.0.0. is obtained. This again is achieved by using cutters of different angles. 


Valve Springs: If the engine has a high mileage, always replace the valve 
springs as a set. To check a valve spring, place the old spring and a new spring 
end to end over a long bolt (with a washer under the bolt head) and fit a nut (again 
with a washer). Clamp the bolt head into a vice and tighten the nut until the 
springs are under tension and measure the length of the two springs. If the old 
spring is shorter by more than 10% or the coils of the old springs are visibly more 
compressed than the coils of the new spring, replace the complete spring set. 
Note that not all engines belonging to the same engine group have the same valve 
springs. 


Valve Guides: Measure the inside diameter of the quides. As an inside microm- 
eter is necessary for this operation, which is not always available, you can insert 
the valve into its guide and withdraw it until the valve head is approx. ievel with the 
cylinder head face. Rock the valve to and fro and check for play. Although no exact 
values are available, it can be assumed that the play should not exceed 1.0 - 2.0 
mm (0.04 - 0.08 in.). 
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Saas 

Valve guides are available with oversize outer diameter (repair size 1 or 2, see 
Section 1.4.00.) and the locating bores in the cylinder head must be bored-out or 
reamed-out to take the new guides. Drive out the guide with a suitable mandrel. 
The cylinder head should be heated in boiling water to facilitate the operation. 
Valve guides must be fitted so that a certain dimension is obtained between the 
cylinder head face and the end of the valve guide. A depth gauge will be required 
to measure this distance. it is important that the measurement takes place between 
the arrows “‘L” in Fig. 1.66. 


Valve guides must be pressed in slowly, 
continuously measuring the position. After 


installation rear the guides to 7 or 8 mm, N WSs 
depending on the engine. This will give the 4 4 
valve stems their correct running clear- N NA 
ance. The foilowing dimensions must be ; Ne 
obtained for the engine in question: NOP pg 
Four-cylinder Engines: Yh ~* 
Inlet valves:...............0. 40.0 mm Ui r' 
Exhaust valves:.............. 33.0 mm (4 
V6 12V Engines: 
Inlet valves: ........ 465 mm + 05mm ; 
Exhaust valves: ..... 39.4mm + 05mm 
V6 24V Engine: 
All valves: ......... 465 mm + 05mm 


The installation of the valves is a reversal 
of the removal procedure. The following 
points should be noted: 


Fig. 1.66. — Dimension ‘‘L” determines the 
® Lubricate all parts of the valve mecha- °'Tect fitting depth of the valve guides. 
nism with engine oil and insert the valves into the valve guide bores. If fitting 
original vatves or valves ground into the valve seats fit them in accordance with 
their identification markings. 
® i es valve springs so that the flat side of the wire coils is on the cylinder 
ead. 


@ The valve cotter halves for the inlet and exhaust vaives are identical. 


® Fit the oil seais to the inlet and exhaust vaive quides and over the valve stems. 
Note the difference in inner diameter, ie. 8 mm (12V) or 7 mm (24V). A piece of 
tube of the given diameter can be used to push the seals carefully in position. 
Take care not to damage them (excessive oil consumption woul be the result). 

@ fit the lower spring seat and the spring over each vatve. Check that the flat side 
of the coil is against the head. 


@ Fit the upper spring seats over the spring and compress the valve springs as 
shown in Fig. 1.57. 


© Insert the valve cotter halves(thin-nosed pilers) and release the compressor. 
Valve cotter halves are identical for inlet and exhaust vaives, but the original 
cotter halves must be fitted to the corresponding valves, if parts are re-used. 
Make sure that the cotter halves are in position by tapping the ends of the valve 
stems with a plastic mallet. Place a rag over the vaive ends — just in case. 

@ Fit the camshaft(s), balance shaft and rocker shaft assembly as described on 
the following page, making sure not to interchange the two shafts in the case 
of the V6 engine. 
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Camshaft(s): The camshaft of V6 engines is held in position by a keeper plate 
on the face of the cylinder head. The plate engages into a groove in the camshaft 
and keeps it in position. Take care not to hit the journals or cams against the 
cylinder heads during removal or installation. The camshaft of the four-cylinder en- 
gine is held in position by the five bearing caps. Two identical camshafts are fitted 
to the 24V engine. 


Note: Not all engines have the same camshaft(s). This in particular applies to the 
V6 engine, as various modifications have been carried out over the years, each 
time requiring the fitting of a new camshaft. Always quote the engine number and 
model year when a new camshaft must be fitted. 


Place the camshaft with the two end journals into a “V” block or clamp it between 
the centres of a lathe and apply a dial gauge to the centre bearing journal. Slowly 
rotate the camshaft and read off the dial gauge reading. If the reading is greater 
than 0.01 mm, replace the shaft as it is bent. 

Check the bearing journals for damage. If grooves or other damage is found, 
replace the camshaft. A professional job includes the measurement of the cam- 
shaft journals and bearing bores, but micrometers must be available. Compare the 
results with the following values, given in miilimetres. The basic diameters of jour- 
nals and bearing bores are the same, the difference is in the tolerances: 


INGAMOCAING? Fc Bos Me bs Se getdicgs see ctee cmap eerie e cee me e ee 2700 mm 
IND ORDO RNIN tettsraa les elie ce tie bse oe 0 clay « oo eteirageleie y oisveraierere lone etre 2750 mm 
INDEES BOATING: « « . lag. otash o acercreletocs tinsel Pe LEM ie oe EO ets wate scoters ees 28.00 mm 
INEM IORALIS a vss « iegirs ® we sanvngh saa wlgperad 6 SMianscadaslaiwis wiaaeerare aS eKE EN eae 2850 mm 
NOs 5, DEAINGS io... duets «0 os ate age oSRIGD de Ate Giak bo ceil 36.00 mm 
Tolerance for journal diameters 1 to 4: ................0-005. —0.20 to — 0.041 mm 
Tolerance for journal diameter 5: ............-...-2-. 0000. —0.025 to — 0.050 mm 
Tolerance for bearing bores 1 to 4 (caps fitted): ................-...0.. +0.033 mm 
Tolerance for bearing bore §: . 1.2... eee eee eee +0.039 mm 
Camshaft Journal/Bore Diameters — V6 Engines: 
Nod Dearing: AQViaycie de avaspapeteie|ayase carats <7eiele, Cyeme aceiees 42.30 mm (24V = 44.30 mm) 
No. 2 bearing. — 12Vi ecw eee e ne he oselerais 41.70 mm (24V = 43.80 mm) 
No. 3 bearing —12Ve ee oo ose nets we ele ae ss 41.10 mm (24V = 43.30 mm) 
No. 4 bearing —"12Vi ee ee ee 4050 mm (24V = 4250 mm) 
Tolerance for journal diameter No. 1: .....—0.035 mm (24V = —0.040 to — 0.065 mm) 
Tolerance for joumal diameters Nos. 2 and 3:—0.035 mm (24V = —0.060 to —0.085 mm) 
Tolerance for journal diameter No. 4:....... —0.035 mm (24V = —0.050 to —0.75 mm) 
Tolerance for bearing bores: .... 2.2.2... ee ce eee eee +0.25 mm 


To check the end float of the camshaft, fit it in position in the cylinder head and fit 
the keeper plate to the cylinder head or fit the bearing caps. Place a dial gauge in 
front of the cylinder head, with the stylus placed against the camshaft end face 
and move the camshaft to and fro. If the reading is outside 0,07 - 0,15 mm replace 
the keeper plate in the case of a V6 engine or check the thrust faces of camshaft 
and cylinder head in the case of a four-cylinder engine. In bad cases of end float 
it is possible that the abutment flange of the camshaft is wom. In this case replace 
the shaft. 


Cylinder Head Check the cylinder head surface for distortion, especially when 
the cylinder head gasket has blown. Place the cleaned cylinder head onto a bench 
and place a straight edge in position over the cylinder head face, as shown in Fig. 
167. Insert a feeler gauge between the straight edge and the surface. If a feeler 
gauge of more than 0.05 mm can be inserted, distortion is certain. 
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Ig 
cylinder head between the 
sealing faces and com- 
pare with the values given 
in Section 1.4.00. Note 
that some cylinder heads 
are marked with the letter 
“R”, indicating that the 
head has been re-ground. 
In this case different 
values apply. Note that a 
thicker cylinder head 
gasket must be fitted if 
this is the case. 


Fig. 1.67. — Checking the cylinder head gasket for distortion. 


Cylinder Head Assembly: The description assumes that the valves have been fit- 
ted as described on page 69, leaving camshaft(s), rocker shaft assemblies and 
balance shaft (V6) to be fitted. 


Four-cylinder Engines 


Generously lubricate the valve tappets and the adjustting shims with engine oil 
and insert them into their original locating bores. The shims are flat on one side. 
This side must be placed over the valve stem ends. If the tappet is withdrawn 
again, withdraw it fully to check the correct position of the valve adjustment shim, 
as the shim can be dislodged if the tappet is moved. 

Lubricate the camshaft bearing journals and place the shaft into the cylinder head 
without damaging the bearing bores. Place the camshaft bearing caps in position, 
the similar looking caps in their marked order. Evenly tighten the bearing caps 
from the centre towards the outside to a final torque of 1.5 kgm (11 ft.Ib.). 

Fit the timing end oil seal to the camshaft, using a piece of tube of suitable di- 
ameter. The lip of the seal must be slightly greased. 

Fit the camshaft timing gearwheel, fit the bolt with the washer and tighten to 3.5 
kgm (25 ft.!b.). The gearwheei must be held against rotation. . 
Adjust the valve clearances as described in the next Section. 

The remaining assembly is a reversal of the removal procedure, i.e. lubrication 
tube, distributor drive housing, distributor, manifolds, etc. 


V6 Engines 


Lubricate the camshaft journals with engine oil and slide the shaft into the bearing 
bores. Do not interchange the camshafts on a 12V engine. Refer to Fig. 1.68. Cam- 
shaft “A” is fitted to the head for cylinders 1, 2 and 3. Identical shafts are used on 
the 24V engine, but a used shaft must be fitted to its original head. Coat the keep- 
er plate with graphited grease and insert it into the camshaft groove. Smear some 
“Loctite” onto the threads of the securing bolt and tighten the bolt to 1.5 kgm (11 
ft.lb.). Rotate the shaft a few times to make sure it can rotate freely. 


Lubricate a new oil seal with grease and carefully drive it over the camshaft and 
into the cylinder head, using a piece of tube of suitable diameter. 


Refit the round housing (2 screws, 0.7 kgm), the centre hub (socket head screw, 08 
kgm) and the shell with the outer driver (3 screws, 0.3 kgm) to the shaft. 
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Fig. 1.68. — Identification of the camshafts (V6, 12V). Shaft ‘A’ is fitted to cylinder bank ‘A’ 
(cylinders 1, 2 and 3) 


Assemble the rocker shaft(s) as described on pages 65 to 67, noting the notes 
given for the modified assemblies. 


Assemble the balance shaft and drive in accordance with Fig. 159, noting the fol- 
lowing points: 


@ Remember that the diameter of the balance shaft bearings has been changed 
on later engines. 

@ Refit the upper bracket pivot pin in the illustration (coat the threads with ‘‘Loc- 
tite’) and tighten the stud to 3.0 kgm (22 ft.Ib.). In the same manner fit the other 
bracket. Oil and insert the balance shaft. 

@ Fit the treaded stud and the pin. 

® Fit the two pinions and secure them with the retaining clips. Make sure the 
clips enter the shaft pivot pin grooves. 

®@ Fit the Woodruff key into the shaft, knock the balance weight and the pinion 
over the shaft end and fit the bolt with the washer (bolt threads coated with 
“Loctite’’). Hold the end of the shaft and tighten the boit to 25 kgm (18 ft.Ib.). 

@ Fit the balance weight on the opposite side and tighten the bolt and washer to 
the same torque. 

Lubricate the valve tappets with engine oil and their end faces with graphited paste 
(Molykote) and insert them in accordance with the marks made during dismantling 
into the assembled rocker shaft housing. Note the different length of the exhaust 
valve tappets on engines with steel rocker arms. These are fitted to the offset 
bores, the other six bores are for the inlet valve tappets. Keep the housing so that 
the tappets cannot slide out. 
Rotate both camshafts until the cut-out in the end of the shafts are in the position 
shown in Fig. 1.42. This position applies to both camshafts. 
Place the cylinder head on its small side, with the camshaft facing towards the 
right-hand side and fit the assembled rocker shaft housing against the head. The 
tappets will be in horizontal position and cannot slide out. When the parts are 
together, use the two retaining brackets and fit them as shown in Fig. 1.25. This 
keep the head/rocker shaft assembly together during installation of the head. Final- 
ly fit three new oil seals to the three tubes on one side of the cylinder head. 


1.403. Cylinder Head — Installation 


The following text described the installation of the cylinder head of the four-cylinder 
engines. The installation of the heads of a V6 engine has already been described on 
pages 46 to 49. 
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a g! : 
Before installation measure the length of the cylinder head bolts between the un- 


derside of the bolt head and the end of the thread. Any bolt not within 120 to 122 
mm can be re-used. Bolts with a length of more than 122 mm must be replaced. 


Insert the dowel sleeves at the rear right and the front left into the cylinder 
block and place the cylinder head gasket in position (dry). 

Place the cylinder head in position, engaging the dowel sleeves. 

Slide the washers over the cylinder head bolts, lubricate the threads and the 
underside of the bolt heads with engine oil and fit the bolts. Tighten each bolt 
finger-tight. 

Refer to Fig. 155 and tighten the bolts in the order shown to 35 kgm (25 ft.Ib.). 
Only use the “Torx 55” insert mentioned earlier on. Any similar wrench will ruin 
the cylinder head bolt heads. 

In the order shown in Fig. 1.55 tighten the bolts to 7.0 kgm (5055 ft.Ib.). 
Angle-tighten the bolts in the order shown in Fig. 155. The angle to be ob- 
tained is 160° C. There is of course no problem if the angulated disc in Fig. 
1.46 is available. Failing this, consider that 180° is half a turn, ie. each bolt 
must be tightened less than half a turn. Here is a hint: Draw a 90° angle 
(quarter of a tum) and divide by 6 The sector obtained constitutes 15°, i.e. giv- 
ing you the approx. angle to be deducted from the half turn (180°) — Perhaps 
complicated but possible — It has been done. 


There is no need to re-tighten the cylinder head bolts after the engine has been 
running. The tightening of the cylinder head bolts is carried out in cold condition. 


14.04. Checking and Adjusting the Valve Clearances 


There is no need to adjust the tappets of a 24V engine, as hydraulic tappets are fit- 
ted. A isha view of the cylinder head is shown in Fig. 1.61. The tappets oper- 
ate as follows: 


Fig. 1.69. — Sectional view of the valve operation of a V6 engine. The numbers 
are referred to in the text. 


© The tappet consists of a quide (1), the hydraulic piston (2), the non-return valve 


(3) and the spring (4). A high pressure and a reverse pressure chamber are 
formed in the tappet. Each tappet automatically takes up the valve clearance 
and opens the valve as follows: 
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Automatic Adjustment 


@ |f a clearance develops between the tappet and the valve stem, the spring (4) 
will cause the guide (1) to move away from the piston (2), thereby eliminating 
the free play. This movement creates a depression in the high pressure cham- 
ber. This depression, together with the oil pressure, causes the non-return valve 
(3) to open, allowing the high pressure chamber to be filled with oil. As soon as 
the pressure of the two chambers is the same, the non-return valve will close, 
isolating the two chambers. 


Valve Opening Phase 

When the cam of the camshaft moves upwards, the tappet is subject to the force 
applied by the valve spring. The hydraulic piston (2) and the guide (1) form a solid 
assembly and transmit the lift of the camshaft to the valve. 

During this phase a light leak-off oil is allowed to escape from the high pressure 
pe es to allow ventilation of the tappet, ensuring an effective closing of the 
valve. 


If the check on an 12V engine is carried out with the engine fitted, as it is most 
probably the case, carry out the necessary work to gain access to the valve tap- 
pets and camshaft, i.e. the valve rocker cover must be removed. 


@ Raise one side of the 
vehicle and engage 
5th gear to rotate the 
engine during the 
checking sequence. 


@ Disconnect the spark 
plug cables (mark 
them if not sure) and 
unscrew the spark 
plugs. 

@ Prepare a sketch as 
shown in Fig. 1.70 to 
enter the measured 
valve clearances and 

inlet valves = 0.20 mm the necessary cor- 

Exhaust valves = 0.40 mm rections, as applica- 

Fig. 1.70. — Sketch for the valve adjustment. Note the arrangement ble for each valve. 

of the inlet and exhaust valves and their valve clearances (in mil- @ Rotate the engine by 

limetres). turnning the front 

A = Exhaust valves E = Inlet valves wheel in forward 
direction until the first 
vaive of the No. 1 cylinder is closed, i.e. the toe or tip of the cam must be fac- 
ing upwards, as shown in Fig. 1.71. The first cylinder is located at the flywheel 
end. This is an exhaust valve, marked with an “A’ in Fig. 1.70. Check the clear- 
ance by inserting a feeler gauge between the cam and the valve tappet. Try 
feeler gauges of various thicknesses until the correct clearance is found. Enter 
the value of the measured valve clearance into column 1 of the table, in this ex- 
ample 0.27 mm. The correct clearance of the valve is shown in the table. If the 
clearance is within a tolerance of plus or minus 0.05 mm, there is no need to 
adjust the clearance. Note that different values apply for the turbo engine (see 
Page 55), i.e. the table must be adapted accordingly. 
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Rotate the engine until the 
next cam is in the position 
shown in Fig. 1.71 and meas- 
ure the clearance. Make sure 
not to make mistakes be- 
tween inlet and exhaust 
valves. Always counter check 
with the table in Fig. 1.70 and 
the clearance under the 
respective valve. Write the 
measured clearance in each 
column in line 1. 


® {f the measured clearances 
are not between the values 
given, taking into account the 
tolerances, the clearance 
must be corrected by fitting 
adjusting shims of different 
Fig. 1.71. thicknesses between the 
sition of the cam, shown here in the case of the 2nd valve tappet and the valve 
valve of No. 4 cylinder. The cylinder head is removed in stem. Fit a thicker shim if the 
this illustration. clearance is excessive or a 
thinner shim if the clearance 
is too small. Fig. 1.72 shows a sectional view of a valve assembly with the 
necessary details. 


Proceed as follows if the valve clearances must be adjusted: 


@ Remove the wheel brace and the bolts from the torque rod to gain access to 
the timing cover. The upper cover can now be removed. 


@ From the inside of the 
wheel arch remove the 
covering panel to ex- 
pose the crankshaft 
pulley. 

@ insert the crankshaft 
lock pin 7014 TN (steel 
rod of 10 mm diameter) 
into the crankshaft pulley 
when the hole for the 
pin is at approx. the 11 
o'clock position. It is 
most important that the 
crankshaft cannot move 
during the following Fig. 1.72. — Sectional view of camshaft and valve tappet. 
operations. 1. Valve tappet 2. Adjusting shim —3. Shim thickness 

© Slacken the boit secur- 
oe timing belt tensioner and release the timing belt from the camshaft 
puliey. 

@ Hold the camshaft timing gear against rotation (for example as shown in Fig. 
130), remove the gearwhee! securing bolt and and remove the timing gear. Re- 
move the oil lubrication pipe from the top of the camshaft. 
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®@ Remove the ignition distributor and the fuel pump (carburettor engines) as 
described in the respective section. 

® On the front end of the cylinder head remove a screw (6 mm Allen key) and 
slowly slacken the nuts securing the five camshaft bearings caps, beginning 
with the No. 1 cap on the flywheel side. Remove the cap. 

® Remove the remaining camshaft bearing caps and lift out the camshaft. Re- 
move the oil seal from one end. The oil seal has been changed during produc- 
tion, i.e. the new seal may be different, but can be fitted at the same. 


@ Remove the first valve tappet and the valve adjusting shim below (see Fig. 
1.72). Not which way around the shim is fitted. The flat side rests against the 
valve stem end. From approx. Jan. 1992 the washers can be fitted either way 
round. Clean the adjusting shim and measure its thickness with a micrometer. 
Write the value in line 4 of Fig. 1.70, i.e. 254 mm. From this value deduct the 
value in line 2, i.e. the difference between the nominal value and the actual 
value, in the table 0.13 mm. The difference is the thickness of the new shim. 
The new shim thickness is always the measured thickness of the shim and the 
correction in line 2 for all eight valves, which can be plus or minus. If the clear- 
ance is less, fit a thinner shim; if the clearance is greater, fit a thicker shim. 

® Select an adjusting shim as near as possible to the required thickness. Shims 
are available between 2.225 and 3.550 mm in increments of 0.025 mm. New 
shims must always be thoroughly cleaned before measurement. 

@ Proceed with the remaining tappets in the manner described above. 

@ (il the new shim and place it in position over the valve stem. Then insert the 
valve tappet, also well oiled. If the tappet is lifted for any reason, remove it fully 
and re-locate the adjusting shim as it may have been dislodged. 

@ Lubricate the camshaft bearings and fit the camshaft. Turn the camshaft so that 
the fourth cam and the 6th cam, counting from the distributor side, is resting on 
the tappet. 

®@ Coat the contact faces of the bearing on the distributor side with Auto-Joint 
sealing compound (or similar). Fit the other caps in their numbered order. 

® Gradually and evenly tighten all camshaft bearing caps to 1.5 kgm (11 ft.lb.). 
Also fit the bolt into the distributor support, using the Allen key. 

® Oil and fit the new oil seal to the timing side of the camshaft, using a suitable 
piece of tube. Take care not to damage the seal during installation. As space is 
limited you can try and use a piece of tube, with a large washer. Using a long 
bolt the seal can then be pulled in position. 

® Fit the camshaft timing wheel and the bolt with the washer. Hold the timing 
wheel against rotation and tighten the bolt to 3.5 kgm (25 ft.!b.). 

@ Turn the camshaft by at least 2 turns and re-check the valve clearances of all 
valves. If still not correct, repeat the adjustment. 

@ Refit the remaining parts in reverse order. The installation of the timing belt is 
covered in Section 1.4.4. Adjust the ignition timing, if necessary). 


1.4.1. PISTONS AND CONNECTING RODS 
1410. Technical Data 


Piston pin fit: 
Four-cylinder engines:........ Siocicd high tacery tea Press fit in small end and floating in piston 
V6 engines: ...........- Floating in piston and connecting rod, secured with retaining circlips 
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New pistons are fitted to V6 engines from Model Year 1994. 


Attention 


Piston assembly direction: . 


Piston Rings: 
Niurribers ee traras tome at. pee ric! Git sgete oe o's Ste Sa SRY wilanaioted che spears sehen 3 
Type: seadstiie a2 1 straight Sempression ting, 1 taper compression ring, 1 oil control ring 
Ring gap: TE Ree a eee Supplied pre-set. Must not be altered 
Big End Bearings: 
Sype: etal poneh tes ec cays) napus seelissiantdcbpBhaei4 ch OOS tua OO Oe Shell type 
WMaterigl:te mere ee once ee sere see leeks « Mp elttajaaietene Aluminium-tin 
Cylinder Barre! Protrusion — V6 Engines: .................-- bees caiele 005 - 0.12 mm 
AdjuStegs0ytcn seine care se ee Steel base seals, three thicknesses (colour-coded) 
Max. difference between two adjacent liners: .. 0.2... 0.0... cece cece ee eee 0.04 mm 
Piston Diameters (dimensions given in mm): ” 
RISING Mee ces see cee 85.967 mm 92.950 mm (Class A) 
ASUOVENSIEOs 6 ses Se ele ee 86.217 mm 92.960 mm (Class B) 
PNCOWBISIZEL oko. a Me ee 86.567 mm 92,970 mm (Class C) 
Piston weight difference in one engine: ........... 6c cece eee eee eens 3 gr 
Cylinder Bore — Barrel Diameters: 
SIAN ICAO Mise ch ofr eiserseeas mre eSiive ce. dhaantth « 93.000 mm (1 notch) 
1st oversize: 93.010 mm (2 notches) 
2nd oversize: 93.020 mm (3 notches) 
Piston Rings: 
INEM MDE Neprede ie ertars ams Aeten cet ee. .0s) Ss, «ob ain cc Tae ihieehnsd le «biel siBlcia cise ai Dales bios we 3 
Type: . . 1 straight compression ring, 1 taper compression ring, 1 oil control (scraper) ring 
Piston Ring Thickness: 4-cyl. V6 
Upper tingseise irs. dares ee sicscs ves 15 mm 15 mm 
Centre ring: ..-. 2.6... cece e eee 1.75 mm 1.75 mm 
Oit control ring: ... 22... .......020. 3.0 mm 3.5 mm (0.159 in.) 
Piston Ring Gaps 
UDDEN HINGE sits rasie sn oem aeeees 0.20 - 0.40 mm 0.20 - 0.35 mm 
COMPO TINGS oe ota, wre ajc) «crate Geverdicns 0.15 - 0.35 mm 0.40 -050 mm 
Oil control ring: ........... Pies spake —- 0.25 - 0.50 mm 
meelcrngeay Rods/Big End Bearings: 
Tyee cae e ecto tea SEO Ee oD ie vents ahuual duateee ig maya) ieeatuh RPP eae 5 Shell type 
Material: SPO te EMAL IID: PEAS MB te siniles seh ayate ieuaric' ane Deeguya peat a setts dail ehagey es Aluminium-tin 
GTA DMDICLAMORISS i a: < anarcscel angie de eer ern o.0.0 eased Pee es cineca See “Crankshaft” 
4-cyl. V6 
Small end bore diameter: 22.00 mm 25.00 mm 
Big end bore diameter: .............. 53.695 mm 63.704 mm 
Connecting rod iength: .............. 152.00 mm 46.15 mm 
Connecting rod weight difference in one engine: ............ 4cyl. = 797, V6 = 6or 
Pigend bearing shell thickness: 
tandard thickness ............... 1.837 mm 1836 mm 
Oversize thickness! ............... 1.987 mm 1986 mm 


1.4.1.1. Servicing 
Normally, when a piston requires replacement, other parts of the engine may need at- 


~ tention and it will be of advantage to remove the engine for acomplete check. Disman- 


tile the engine as described for the type in question until the pistons are removed. 
ifthe servicing of the pistons and liners (V6) includes the purchase of liner/piston kits, 
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parts are matched 


po : 
in their proper order. This also applies when the original parts are re-used. In this 
case carefully mark the liner, piston and connecting rod of a V6 engine with the 
cylinder number to ensure refitting in the same position. In the case of the four- 
cylinder engine mark the pistons in accordance with their cylinder number. 


Note that pistons of all V6 engines have been changed since production, but only 
the latest version will be supplied if new pistons must be fitted (set of 6). As these 


modifications also affect 
the running clearance of 
the pistons, note the 
differences for the V6 en- 
gines and also some fea- 
tures of the four-cylinder 
engines: 

@ Pistons have a longer 
skirt from engine num- 
ber 18325 (12V) or 
3811 (24V) The earlier 
pistons are different for 


Fig. 1.74, — The black paint mark (2) identifies the latest 
piston type fitted to 24V engines (1 = size mark). 


; Fig. 1.73. — The dimension “H1" can be measured to check 
12V and 24V engines; the fips lal Sion fied. a shane - 
the later pistons are 


the same for all engines. The 
length is measured as shown 
in Fig. 1.73. Conventional tin- 
plated pistons are fitted. Their 
running clearance is 0.040 - 
0.060 mm. 


From engine number 18326 to 
19857 (12V) or 3812 to 4123 
(24V) tin-plated pistons with 
longer skirts are fitted. A differ- 
ent number (37422) applies to 
models with automatic trans- 
mission. The running clear- 
ance is 0.040 - 0.060 mm. 

From engine number 19585 to 
20165 (12V) or 4124 to 4324 
(24V) tin-plated pistons with the 
longer skirts are fitted, but the 


running clearance has been increased to 0.050 - 0.070 mm. 


@ From engine numer 20166 (12V) conventional graphited pistons, with a black 
coloured skirt are fitted. At the same time 24V engines were fitted with pistons, 
bearing a biack paint mark at the position shown in Fig. 1.74 (from engine num- 
ber 4325). The running clearance for both types is 0.050 - 0.070 mm. These are 
the pistons which can now be fitted to all engines. 


@ The four-cylinder turbo version has specific pistons to obtain the compression 
ratio. The letter “P’’ is stamped into the piston crown. 


@ The piston pins fitted to the 24V engine is 4 mm longer (63 mm instead of 59 


mm). 


® The pistons are available in the sizes given in Section 1.4.0.0. Liners and 
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pistons of a V6 engine are matched by a letter in the piston and notches in the 
edge of the liner (A = 1 notch, B = 2 notches, C = 3 notches). 


@ Pistons of a four cylinder engine (except turbo) are marked with the letter ‘U"’ 
in the crown. 


The dismantling of the the pistons and connecting rods is fairly easy when the 
piston pins are retained by circlips (V6), as normally the piston pins can be pushed 
out after the piston has been placed in hot water for a while. Remove the piston 
pin securing rings and press or drive out the piston pins with a suitable drift. Place 
the piston onto the palm of your hand when knocking out the pin. 

The piston pin of the 4-cylinder engines 
have a press-fit in the small end of the 
connecting rod and a floating fit in the 
piston, i.e. special tools are necessary 
to dismantle the pistons and connecting 
rods. If these tools are not available, we 
recommend to have the pistons 
replaced at your Citroén Dealer or en- 
gine shop. The instructions to dismantle 
the assemblies are given, in case that 
these special tools can be obtained or 
similar equipment can be made-up. 


Place the piston into the ‘‘V’” in the 
base of too! 6021-T so that the piston 
pin is above the hole in the centre. Two 
grooves on the side of the base will 
help in aligning the piston pin (see Fig. 
1.75). Fa. ae Pressing out sles pin (4-cyi.). 
Use the removal mandrel of the tool set The small arrow shows the location of the bore 
and press the piston pin through the the rision ond connecting ee nn Ae 
piston and connecting rod. if the fixture j 

mentioned above is not available, it may be possible to use a similar ‘“V” block to 
rest the piston. The mandrel for the removal operation must have the same di- 
ameter as the piston pin, i.e. 62 mm. 


The connecting rods should be checked 
for twist or distortion. A special jig is avail- 
able for this operation and again we 
recommend that the connecting rods are 
taken to a workshop to have them 
checked. The same applies to the fitting of 
new pistons or connecting rods. Have 
them selected professionally to retain the 
max. weight difference for pistons and con 
rods. 

To refit the piston pin to a piston and con- 
necting rod proceed as follows, depending 
on the engine: 


Fig. 1.76. — Correct assembly of pistons 
and connecting rods (V6). The numbers on V6 Engine 


the left and right of the assemblies referto 1 refit the piston pin to a piston and con- 


the oyinder pumber. necting rod, lubricate the piston pin with 
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engine oil. Lay out the pistons and conn ig 
rods as preparation for assembly. The “DT” 
mark in the piston crown must be on the side 
shown in Fig. 1.76, but note the position of the 
raised flange on the connection rods. 
Piston/con rod assemblies for cylinders 1, 2 
and 3 and 4, 5 and 6 must be assembled as 
shown. 


Lubricate the piston pin and bore with engine 
oil, align the pistons and rods as shown in 
Fig. 1.76. Heat the pistons in hot water if 
necessary to insert the piston pins. Make sure 
that the retaining rings have engaged fully in 
their grooves. Fit the piston rings and stagger 
the gaps as shown in Fig. 1.77. Rings with a 
“Top” mark (or “Haut’’) must be fitted so that 
the marking can be read from the piston 
crown side after the rings have been installed. 
Carefully use a pair of piston ring pliers to fit 
the rings and generously lubricate the ring 
area with engine oil. 

Check once more that all pistons and con 
rods have been assembled correctly and 
check the pin retaining rings for securety. 


Fig. 1.77. — Arrangement of the piston 


ring gaps. Make sure that the ring are 
fitted with the correct side facing the 
top. 


Fig. 1.78. — Correct assembly of pistons and 
connecting rods of a four-cylinder engine. The 
arrow in the piston crown must be in accor- 
dance with the big end marking. 
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Four-cylinder Engines 


Before assembly study Fig. 1.78 to check 
the relationship of the arrow in the piston 
crown and the marking in connection rod 
and big end bearing cap. Each assembly 
must be compared with the illustration 
before the piston pin is pressed in po- 
sition. 

To refit the piston pin to a piston and con- 
necting rod, it is necessary to heat the 
small end of the connecting rod to ap- 
prox. 250° C (480° F). It is preferable that 
this operation is carried out on a hot 
plate. Place the four connecting rod small 
ends flat on the hot plate, similarly as 
shown in Fig. 1.79 and support the big 
ends so that the raised flange of each 
connecting rod smail end is in full con- 
tact with the hot plate. Fig. 1.79 shows 
the special too! for the heating of the 
rods, but any hot plate with temperature 
regulation can be used (for example an 
electric cooker with hot plates — ask the 
wife first !). 

Lay out the pistons and connecting rods 
as preparation for assembly. The arrow in 
the piston crown must face as shown in 


1.78. Have the bearing shell rec 


markings. 

Place the bush of the tool set onto the 
tool base, arrange the piston over the 
bush and with the clip supplied in the 
tool set, clip the piston onto the base as 
shown in Fig. 1.80. 

Insert the guide into the piston and take 
the connecting rod off the hot plate. In- 
sert the rod (the right way up) into the 
piston and push the pin quickly through 
the small end and piston to its stop. Re- 
move the piston and connecting rod, 
unscrew the guide and remove the tool. 


on the opposite side of the cylinder 


Fig. 1.79. — Heating the connecting rod s 
ends. Only the ends (a) must rest on the hot 
plate. 


Assemble the piston rings to the 
pistons, noting that the centre ring must 
have the “Top” marking facing the 
piston crown. All the ring gaps are pre- 
set and must never be altered. Lubri- 
cate the rings and space the gaps at 
bes apart to another, as shown in Fig. 
1.77). 


Piston/Rods Installation 


Lubricate the pistons with oil and insert 
them into their cylinder liners or 
cylinder bores. Suitable clamps must 
be used to compress the piston rings. 
Insert the pistons so that the arrows in 
the piston crown points in the correct 
direcftion. After all piston/connecting 
tod assemblies have been inserted, 
check from above that the arrows in the 
piston crowns are pointing to the cor- 
rect side, as given in Section 1.4.1.0 un- 
der ‘Piston Assembly Direction”. 


In the case of a V6 engine Insert the 
liners into the cylinder block after the 
liner projection has been measured as 


Fig. 1.80. — The piston piaced over the tool 
base and held in position by the spring during 
the installation of the piston pin. 


described during the assembly of the engine. Fit liner base seals to the bottom of 


‘the cylinder liner, noting that the seal material has been changed sometime during 


production without affecting the thickness or colour code (in case you tink new 
seals look different). Complete the assembly as described for the V6 engines on 
page 465. In the case of the four-cylinder engines observe the three stages of tight- 
ening as follows: 

® First tighten the nuts to 4.0 kgm (30 ft.lb.). 

® Slacken ail nuts completely and re-tighten them to 2.0 kgm (14.ft.Ib.). 


@ From the final position angle-tighten each nut by 70° Either estimate the angle 
or use a angulated disc as shown in Fig. 1.46. 


® Rotate the crankshaft assembly after installation to check for hard spots. 
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Make sure that the matching marks on connecting rods and big end bearing 
Caps are on the same side. 


1.4.2. CYLINDER BLOCK AND LINERS 
1.4.2.0. Technical Data 


Cylinder block/liner bores: ..... 2.2... cece eee eee ee eee Refer to Section 1.4.1.1 
LINO POMOU VEIN iss. 0.0! Suet so dior € «severe. svefare 5 aapate uavehaneplbadentatede wralat atanecs 98.975 mm 
binen Projection (V6): tis) .)sc cD. 8 be dee ce aces 0.05 - 0.12 mm (0.002 - 0.005 in.) 
Cylinder Block Height (between sealing faces): 

FOUCCYENGETEODEINGSS «= io.s sve. ase enya tiaie eine ee eee cain es okt SM k oN 235.0 mm 

NEST ses cuanasnn ssh Gud, axsvoteas a eRe ae ila 22083 mm 
Max. distortion of cylinder block face: .................02 02220 0.010 mm (0.004 in.) 
Main Bearing Locating Bores (bearing caps fitted): 

FOURCYENGSN ENGINES coolers 4.x 's 31s + MEM 5. «lasald ape ltcediprararsiny= ferns =raltiare'« 63.750 mm 

WG OnaI teeta sete Soha a aralcie cals ot ncapatel a, aAgdraca, a: estas sagasepa, 0:0 88 0/6 74.000 mm 


1.4.2.1. Servicing 


At every major overhaul the cylinder block must be thoroughly cleaned, paying partic- 
ular attention to all oiways. Removal of the liners (V6), pistons and connecting rods has 
already been covered in the preceeding section. Refer to Section 1.3. for information 
on the checking of the liner projection (protrusion) and, Sections 1.3 (V6) or 1.4.1.1. (four- 
cylinder) for the installation of the pistons. Liner base seals have been changed and 
only the later version wil! be supplied. 

The measurement of cylinder/liner bores should be left to an engine shop, as their en- 
gineers are more familiar with the procedure. This has been made more complicated 
because of the different piston types fitted to the V6 engine, different piston running 
clearances, etc. 

Check the upper cylinder block face for distortion, using a steel ruler and feeler gauges. 
The check is carried out in a similar manner as shown in Fig. 1.67. 


1.4.3. CRANKSHAFT AND FLYWHEEL 
1.430. Technical Data 


Number of main journals: 


Four-cylinderengines:.... 2... 6.6... eee cece eee cee erect eee teen e eee ene 5 

ES MS RE rer ene aes ral a's. ow a wisn a lslars'ie aio u sees d's ais clas hiae deerh AMAIA Le me, sete 4 
Main bearing shells: ............ Grooved or piain in crankcase and caps — Mark before removal 
Main Bearings: 

MIYDOStarrcrervectnarraera tes Sz tetateys Bhaeseiais ses steps atandia els stad s Tete SE ware’ ws faye oye Sheil type 

Materiel Spe anya wine Peete ase NGhS oars asin cigar ware aren, b eels A icmepelele «fhar.aacle Aluminium-tin 
Crankshaft end float: 

FOUPCYENGERONGMOG viii a ee ioc ee cccceeeesesaaes 0.07 - 0.32 mm (0.003 - 0.013 in.) 

VBIONGINGS icicle tet leis 68 a)6a e 6 ew ale whcrateanre saw neu oe 0.07 - 0.27 mm (0.003 - 0.011 in.) 
Thrust washer thicknesses: 

Four-cylinderengines: .............-...--. eee. eee, 1.85 mm (oversizes 1.95, 2.00, 2.05 mm 

NS ON IROS a eeteu tea slatate AAAS acs 662 os sed a erene eid 2.30 mm (oversizes 2.40, 2.45, 2.50 mm) 
Crankcase main bearing bore diameter: 

ROUTCYENGERENOINES= nie. a csiot ss oF eet ole SS PE Deas 63.750 mm 

V6 engines trie senda tee yt Seite coc slope asian Grariaple Ramee 4 74,000 mm 
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Main Bearing Journal Diameter: 4cyl. V6 


Nominal diameter: .............---+-- 60.00 mm 70.062 mm 
(2.362 in.) (2.7836 in.) 
TONSFaANCO: ere tee seth oe ss ss —0.019 mm —0.019 mm 
(—0.0001 in.) (—0.0001 in.) 
. Repair diameter: ..............6--06- 59.70 mm 69.762 mm 
> (2.350 in.) (2.772 in.) 
= Tolerances sais -eet on.o.kivs eee As above As above 
3 Note: Crankshafts in turbo engines are different. A new crankshaft, as used in the turbo en- 
Q. gine, is fitted to the remaining four-cylinder engines since approx. January 1993. Crankshafts, 
8 connecting rods, bearing shells, etc. cannot be interchanged. 
© Crankpin Diameter — Nominal Diameter: 
©  Four-cylinder engines: ........----+--+-+5: 50.0 mm —0.016 mm (1.969 —0.006 in.) 
©) V6engines:............ 66 eee eee 60.0 —0.016 mm (2.3838 —0.0006 in. 
= REPMTICI AORTA, oes ew ene Coogee Para SR LY 0.30 mm (0.012 in.) less 


S Standard —- Four-cylinder to Dec. 1992.00... ee eee eee 1842 mm 
Ss — Upper shells from Jan. 1993, black mark: ...... 2.0.0.0. esses 1.847 mm 
s —= Lower shells; DId@, Marks 26.20 6 5 Se een or eitpe'e pun sine gene eee 1844 mm 
77] — Lower shellS, black mark: 0.0... eee ee eee 1857 mm 
® — lower shells, green mark; ........... 0.00 c cece ence e ee eens 1866 mm 
£ — lower: shells, Ted! mark! sjp..c6)s dak faced Shenton 5 Seabee eee 1877 mm 
o — VWGiengineito: Fep 1990 icici tire ete i arabe lose, oie wiahae afer h 0. opet 1964 mm 
c — V6 engine from March 1991: ........... 1.964, 1.969, 1.974 mm (selective) 
@ Repair size — Four-cylinder: . 2.0.0.6... n eee e eens 1992 mm 
5 Pee EIS SUM x a os caual ad Cavern er ovet Wega S ete eet. cea aa aEN ae Mfer a so tote 2.114 mm 
@ Thickness of Big End Bearing Shells: 
SE - SHANG ATC" FOUL-CVNING ST ieee ool soe cleo ee oue sw voles wise eieiel revoisie,olerd eseumieus 1837 mm 
o a) eee ARIE RD PEN OOPS ACHETER RU Wes et a Sela 1836 mm 
% Repair size — Four-cylinder: 2.0 ...... 0.02. e eee ce eee eee ees bel mm 
a VG Eas. Sac acess a ee nee es eee cae ide ERE oti nansni oa nus ig Cua 1 mm 
c Main Bearing Running Clearance; 
© Four-cylinder engines to Dec. 1992: ........... 26. c cee eee eee ee 0.045 - 0.109 mm 
% ~ Four-cylinder engines from Jan. 1993: ........-. 0... e eee eee eee 0.038 - 0.069 mm 
a V6 engines to Feb. 1991: .. 1.6.2... eee eee ee eee eee ees 0.038 - 0.088 mm 
a V6 engines from March 1991: .. 0.2... cee ce eet ee eee 0.038 - 0.068 mm 
2 Connecting Rods ii es 5.005) QP RD RA, Ra a eae See Page 77 
© Max. flywheel run-out: ... 2.6.6... LC Satay 0.06 mm (0.003 in.) 
<£ 
9] 


co 143.1. Servicing 


2 The removal of the crankshaft has been covered in Section 1.2. during the dis- 

© mantling of the engine. The crankshaft runs in four (V6) or five bearings. Main 

& bearing and crankpin journals can be re-ground to one undersize. The appropriate 

<q Oversize bearing shelis (in thickness) are available as specified above. Refer to the 
note above before considering replacement of a crankshaft or parts thereof. The 
end float of the crankshaft is controlled by half thrust washers at one of the crank- 
shaft main bearings. Oversize thrust washers are available as specified above to 
correct the end float. 


The front and rear ends of the crankshaft are sealed off by means of radial oil 
seals. We have already referred to some changes in the rear oil seal during the as- 
sembly of the engine. 
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Clean the crankshaft thoroughly, paying particular attention to the oilways. 
Journals must be measured with a micrometer and in several places to establish 
that they are not out of round or tapered. The maximum deviation is 0.007 mm. 
If facilities are available, the crankshaft should be inspected for run-out at the 
centre journal. To do this, place the two end journals into ‘V” blocks and apply a 
dial gauge to the centre bearing journals as shown in Fig. 1.81. Slowly rotate the 
crankshaft and read off the dial gauge. Note that the value on the gauge must be 
divided by ‘'2’’ to obtain the correct value. This must not exceed 0.02 mm (0.001 
in.). i 


Fig. 1.81. — Checking the crankshaft for run-out. 


The installation of the crankshaft is described in Section 13. The end float of the 
shaft must be measured before the crankshaft is fitted. 


Flywheel: The flywheei mounting face has a dowel pin and there is no need to mark 
the flywheel before it is unscrewed. When refitting the flywheel (new bolts), coat the 
threads of the flywheel bolts with “Loctite” and tighten them to 5.0 kgm (36 f.Ib.). 


Rear Crankshaft OilSeal: With the flywheel removed, use a screwdriver to pry out 
the old oil seal without damaging the crankshaft flange or the oil seal carrier. Fit the new 
oil seal carefully using a suitable drift. Lubricate the oil seal on the outside with engine 
oil before insertion. it is also possible, of course, to unscrew the oil seal carrier to facili- 
tate the replacement of the oil seal. 


Front Crankshaft Oil Seal: The oil seal in the front seal carrier or the timing cover 
(V6) can be replaced with the engine in the vehicle. In this case remove all parts in front 
of the engine. As the crankshaft pulley and the crankshaft timing gear must be re- 
moved, read the relevant sections to adjust the timing and to tension the timing belt 
(timing chains) during installation. : 
To replace the oil seal with the engine removed, pry it out of the carrier (timing cover) 
and drive in anew oil seal or remove the seal carrier (timing cover) and replace the seal. 
The crankshaft pulley can be used to centre the oil seal. 
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144. CAMSHAFT(S) AND TIMING DRIVE 


14.40. Technical Data 

Numoenmouhcanis: ert iw cece ee ee eet ee vt ates ts 5 (4-cylinder), 4 (V6) 
Camshaft End Float: ..... 2.0.0.2... 0.2 e cee eee eee 0.07 - 0.15 mm (0.003 - 0.006 in.) 
Valventimingnereee ir: seer eecee. Oe Eee De See Section 1.0 
Camshaft journal diameters: .........-..------.ce cece eee ce cence nceen See Page 70 
Camshaft boarna PEER AITIENONSs 25 cus/s-esKerarel « ake SPS: ewsys vdrwaalind sc neue reteccout See Page 70 
14.4.1. Removal of Camshaft with Engine Fitted 


The camshaft of a four-cylinder engine and the shaft(s) of a V6 engine can be re- 
moved with the engine fitted as described for the removal of the cylinder head, un- 
til the shaft can be removed. Read the instructions for a V6 engine carefully to 
follow the differences between 12V and 24V engines. Remember that the rocker 
shaft assembly of a 24V engine cannot be lifted off separately, but must be 
clamped to the head. 

We would like to repeat. The two camshafts of a V6 engine are different. Cam- 
shafts are also not the same for all engines. If ever a new camshaft is required, 
make sure to get one for then engine in question. Aways quote the engine num- 
ber, as sometimes camshafts are changed during production. 


1.4.4.2. Replacement of Timing Bett 
Four-cylinder Engines 


The timing belt should be changed every 70,000 miles, even if it appears to be in good 
condition. When it comes to the timing belt we always recommend to check with the 
latest recommendations of Citroén when the belt should be replaced, as the intervals 
are sometimes changed over the years. Serious engine damage can result if the belt 
snaps during the operation of the engine so that this precaution should be heeded at 
all times. When a beit is replaced, follow the instructions given step by step to obtain the 
correct timing setting. The valves could hit the piston crowns if the timing is “out of 
phase”’. 

The engine timing drive can be removed with the engine fitted to the vehicle in orderto 
replace the timing bet or the two timing wheels. Citroén workshops use two timing pins 
and an instrument to check the belt tension. If your belt has snapped you will most 
probably have been towed to a garage. If the belt is replaced asa routine measure, fot 
low the instructions below step for step. First jack up the crankshaft pulley side of the ve- 
hicle and place a stand underneath this side of the body. Remove the front wheel and 
the cover panel inside the wheel arch. Then proceed as follows: 


@ Slacken the alternator and high-pressure pump drive belt adjustment and take off 
the belts. Remove the upper timing belt cover. 

® Rotate the engine by applying a socket to the pulley securing bolt until the two bores 
for the insertion of the locking pins are in the correct position. In the case of the 
Crankshaft pulley, the bore must be in approximately the 11 o'clock position; in the 
case of the camshaft timing wheel in the 8 o'clock position. 

® Counterhold the crankshaft pulley by engaging a gear and unscrew the crankshaft 
pulley. Never attempt to block the crankshaft by inserting the locking pin into the 
Crankshaft pulley bore, as the positioning rip behind the pulley would break off at the 
first attempt. Remove the lower belt cover. 


85 


gp 
and withdraw the crankshaft pulley without rotating the crankshaft. 
The timing belt can now be removed if it is just a case of replacing it. If the 
tools mentioned are not used and the instrument to check the belt tension is 
not used, grip the belt between thumb and forefinger on its run opposite the 
belt tensioner and move it to and fro. Try to remember the deflection you can 
feel. Otherwise decide on a reference mark, use a ruler and push the belt 
pitino the inside. Measure the travel of the belt and write down the 
imension. 


Slacken the bolt securing 
the timing belt tensioner 
pulley, push the tension- 
ing pulley towards the out- 
side and lift off the timing 
belt. If necessary, the 
camshaft timing wheel 
and the crankshaft timing 
wheel, or the timing belt 
tensioner can now be 
replaced. Whatever work 
is carried out, do not 
move the camshaft or 
crankshaft from the 
present position, if the 
timing pins are not used 
— we cannot be respon- 
sible for engine damage. s 
Insert a positioning pin Fig. 1.82. — The camshaft timing wheel must'be in the po- 
7004 TG or a 10 mm _ Sition shown when the timing belt is replaced. The arrow 
round> steel pin into the shows the position of the timing positioning bore. 
camshaft opening, shown in Fig. 182 and into the locating bore in the cylinder 
head cover behind the timing wheel. : 

Place the timing belt over the two timing wheels, the water pump wheel and 
behind the tensioning roller. The long side of the belt must be tight. Do not turn 
crankshaft or camshaft during this check. Remove the positioning pin out of the 
camshaft wheel (if used). 

Fit the crankshaft pulley over the crankshaft and fit the securing bolt without 
tightening it. 

Free the tensioning pulley and temporarily tighten the securing nut. 

Turn the crankshaft pulley by at least 2 revolutions by applying a socket to the 
crankshaft pulley bolt, to settle the timing belt. Only turn the engine in clock- 
wise direction, as seen from the timing end. Stop the engine when the piston 
of the 1st cylinder is at top dead centre position, i.e. the ‘0’ mark in the 
flywheel is opposite the fixed mark on the clutch housing scale. 

Slacken the tensioning pulley bolt and then re-tighten to 2.2 kgm (15.0 ft.lb.). 
Check the beit tension to make sure it is the same as before removal. 
Remove the crankshaft pulley, fit the timing belt covers and refit the crankshaft 
pulley. Hold the pulley against rotation by engaging a gear and tighten the bolt 
to 11.0 kgm (80 ft.lb.). 

Fit the upper belt cover and the drive belts for the alternator and the high- 
pressure pump. Carry all other operations in reverse order to removal. 
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V6 Engines — 
The removal and installation of the timing chains, sprockets, etc. has already been 
covered in detail during the dismantling and the assembly of the engine. The en- 
gine must be removed from the vehicle to replace any part of the timing drive. 


1.5. Tightening Torque Values 


Most of the tightening torque values have been given during the installation of the 
engine. The following lists the torque values of the major items. 


Four-cylinder Engines 
Cylinder Head Bolts: 
ististager ss OPPS Oy RITE tare DOR, cua cere saacs s a 35 kgm (18 ft.lb.7 
2nd stage? :: Ke UE BOS a RUE eerie sean Tighten to 7.0 kgm (50.5 ft.tb.) 
Brd' Steger. OS REE BIS FPN ae teins a hacen Se Se Angle-tighten by 160° 
Camshait sprocket:Bolteyai. io... cca. Mia Ss aka Ozer 3.5 kgm (18 ft.tb.) 
Camshaft bearing cap bolts: ... 2... 2... eee eee eee eee eee 1.5 kgm (11 ft.!b.) 
Flywheel bolisr2-/ 86 OM tweet ewe acie nme s SRS 5.0 kgm (36 ft.lb.7 
Grankshaft pulley: Botte says... ccc wae pa ee ami gd as eewewees 11.0 kgm (80 ft.Ib.) 
Timing cover/rocker cover bolts: 2... 0... eee eee eee eee eee 1.0 kgm (7.2 ft.lb.) 
Timing belt tensioner bolt: 0... 0... 6. cece cece eee tte eee 1.6 kgm (16 ft.lb.7 
Sparix plage ssa HA es es, SS Rs I ee wees 2.5 kgm (18 ft-lb.) 
Main bearing Cap DOltse oi... cacsicmrate earen en Oe ee ete ate ofa wale tienen 7.0 kgm (505 ft.tb.) 
Connecting rod bearing caps: 
WSUSTAGO?, is LS hiirietadies dak che a:b Dara elma aN aaa PAS 4.0 kgm (30 ft.!b.7 
2G STAGE? .6 262 oeislas os «5 sreerstoraiayt bie. SRR eee ae Siacken completely 
Sid StAQES 6 ST IES es cot eles ahs See cee Tighten to 2.0 kgm (15 ft.lb.) + 70° 
Oil drain plugs dim). aeetae een ee sdk. Sel Jno eee ees 3.0 kgm (22 ft.ib.) 
V6 Engines 
Cylinder Head Bolts: 
ASUSIAQE! sicose cs pretass'2 epee Sa in/n 6 stats) nos atater ata Eee Tighten to 6.0 kgm (43.5 ft.Ib.) 
2Nd StAQO? 6. eee rere ere a arirenk erepat outa RI eR Slacken completely 
SE SUAIR os he 555.8 oo anavah, afore wae « MELAS A e ltoeae Tighten to 4.0 kgm (30 ft.lb.) 
AUN SUG oo a icikinyaie arava rettevntieravren ton Fyata seabed aise e) Se Angle-tighten by 180° 
Camshaft sprocket bolts: . 0.2... 0... ccc cece eee eee e ee ees 8.0 kgm (575 ft.lb. 
Camshaft bolt on opposite side: 0.0.0.0... 22. cece eee eee ee 80 kgm (575 ft.tb.7 
Timing chain tensioners: ..............2...--00 | ERNE ee, NE 1.0 kgm (7.2 ft.lb.) 
Balance’shaft end bolts: . ......s.c 6. ck eb cee a eee eats. Ok 25 kgm (18 ft.tb.) 
HIV WHOCNDORS 2 55sec... syeire onaidd sicteaicate aos marbters ard bpd amolaatesersine 5.0 kgm (36 ft-lb.) 
Crankshaft pulley bolt: 00. cece cece eee e eee 26.0 kgm (187 ft.lb.) 
CONNECUNG SO DOWNS! a... 6.6.5. ss aserersn diesen hey Gnyaunin nteiastunvejersie #5 25 kgm (18 ft.lb.) + 75° 
Main bearing cap mounting: ............ 0... e eee eee 3.0 kgm (22 ft.lb.) + 75° 
CBU ree ots ndtroremsca ee SaaS ES Bane iad Cae semen oe eae 1.0 kgm (7.2 ft.Ib.) 
Goolantataln GlUGS! wis os cateckeestie cules oerewaiae a eeGebes oh homate 3.0 kgm (22 ft.{b.) 
SPAUGIUGSI sks 5 3 Some ENS onsincie de cabhdeuananns © c4mehean ae 15 kgm (11 ft.tb.) 
UTA ORO el 5 on e:s-4-s-agtdoiisns ormgsram Anand Wearerscots, 6 seers eee 3.0 kgm (22 ft.tb.) 
CHONG COVE 68 a5 esas cn, suminpapidsn oyeqniedenaue, do cadoteiayo tine oie.8a dae Seas 2.0 kgm (14 ft-lb.) 
Oil purnip drive'sprocket: . -G8s.. osc co ble dias bes custees bauaeel 06 kam (45 ft.ib.) 
OMCOOEH NUS os oo ok REE gts ow boca witbien £4 S Sareea ee 5.0 kgm (36 ft.ib.) 
KMOCK:SCNSONS ims oc win edie tegaemins 3.2 SE we oa wyara%e oie aya RQ 18 kgm (13 ft.Ib.7 
Thermostat NOUSING COVES wt ePe ionic wists a 0 «nied tence oa ae 1.4 kgm (10 ft.tb.) 
Rear oil seal cover, bolts on outside: ............. 00.0. eee ee eee 1.5 kgm (11 ft.lo.7 
Rear oil seal cover, bolts from below: 2.2.22. 1.0 kgm (7.2 ft.ib.) 
Exhaust manifold: |. sinner persis. ace... eds see Beta! 2.0 kgm (145 ft.lb.) 
Engine mounting, frontsiine. See blo ie os J eee 5.0 kgm (36 ft-lb.) 
Engine mounting, top: .... 2.0.0.0... 2. cece ee eee ees 60 kgm (435 ft.lb.), large bolts 
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Ignition System 
1.60. DISTRIBUTOR 
1.600. Technical Data 


Type — R2A — With carburettor: ....... Electronic ignition. Distributor with electro- 
magnetic triggering, centrifugal and vacuum 
advance mechanism. 

— R6A — With Injection: .......... Magnetic imputse ignition with centrifugal and 
vacuum advance mechanism. 

— R6A with Magneti Marelli ....... Controlled by electronic control unit, static dis- 
tributor, i.e. there is no distributor 

— RFZ/RDZ — With Injection: ...... Ignition system controlled by electronic injec- 

‘ tion control unit 

— RGY — Turbo: ............... Controlled by Motronic injection control unit 

— SFZ — With Fenix 3B: .......... Controlled by electronic control unit 

— SKZ (24V) — Fenix 4: ........... Controlled by electronic contro! unit 

Ignition Timing at Idling Speed + 50 rpm: 

2.20 litre carburettor engine: ...................0000. 10° before T.D.C. at 750 rpm 
(vacuum pipe disconnected) 

2.0 litre injection engine (Bosch LE 2 Jetronic): .......... 5° before T.D.C. at 850 rpm 
(vacuum pipe disconnected) 

Other engines: ........... Not adjustable, regulated by engine management system 
TRUMIERTAERAOCGHIONS «0.5. 5:5 2 slnresernies'e s Bosal enerernpeceucevsi: Gs a 3:0 SEM bE RISES Flywheel 


1.60.1. Electronic Ignition — Short Description 


A layout of the electronic ignition circuit for the carburettor engine and the injection 
engine with Bosch LE 2 Jetronic ignition system is shown in Fig. 1.83. The spark 
for the plugs is triggered by the ignition distributor which consists of a coil located 
inside the field of a magnetic circuit permanent magnet. The magnetic circuit has 


Fig. 1.83. — ignition system diagram — R2A/R6A engines. 


1 Ignition switch 4 Ignition distributor 
2 Radio capacitor 5 Ignition module 
3 ignition coil 6 Revolution counter 
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four fixed branches and four moveable branches driven by the distributor shaft. 
When the moveable branches come opposite the fixed branches whilst the shaft 
is turning, the magnetic field is altered and the current is induced into the sensor 
winding. 

This current triggers the electronic module which builds up the current in the igni- 
tion coil primary winding. From this point the coil operates similar to a conventional 
coil. 

The ignition system of engines with the Bosch Motronic and the Magneti Marelli in- 
jection system is controlled by the electronic control unit of the injection system. 
The control unit receives its information from the speed sensor on the flywheel and 
from sensors for the throttle valve position, water temperature and abolute pres- 
sure. Based on these information, the computer decides on the ignition advance 
under any condition and initiates the LT. current for the coil to transform into the 
HT. current for the ignition system. 

The flywheel has teeth evenly spread around the circumference, but two teeth 
have been left off at each 180° section, enabling the top dead centre sensor to pin- 
point a spot exactly 90° before the top dead centre and the bottom dead centre. 


The top dead centre sensor senses the 
two dead centre positions and the engine 
tpm and advances or retards the ignition 
timing point in accordance with the 
speed. The top dead centre sensor is fit- 
ted near the window for the timing mark 
location to the flywheel/clutch housing. 
The absolute pressure sensor is fitted to 
the inlet manifold, which transmits an 
electrical signal of the manifold pressure 
to the computer to calculate the injection 
time. 
: The ignition coil is independent of the 
Fig. 1.84. — View of flywheel. computer and can therefore be replaced 
individually if necessary (very unlikely). 
The computer defines the ignition advance in accordance with the engine speed 
and engine vaccuum. The adjustment of the ignition timing point is not possible. 
lf any of the cables must be connected, mark the cable connectors. Always switch 
off the ignition and disconnect the battery if any electrical cables must be discon- 
nected. Short circuits can destroy sensitive electronic components. 


Ignition System — V6 Engine 
The ignition system of the V6 engine is of course, due to its configuration, com- 


pletely different to the four-cylinder engine. For the technically-minded, here is a 
short brief how it all works: 


The complete cycle of a four-stroke engine is 2 crankshaft revolutions (720°), i.e. 
the ideal ignition pattern for a 6 cylinder engine is obtained by distributing the ig- 
nition spark every 120° The crankpins of the engine fitted to the Espace are, 
however, offset by 30° therefore leading to a top dead centre position every 90°. 
One piston from each cylinder bank is always at top dead centre at the same time, 
but only one is firing. 
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How do | find the No. 1 
cylinder ? Refer to Fig. 1.85. 
The L.H. cylinder bank con- 
tains cylinders Nos. 1, 2 and 
3 (cylinder bank A), the R.H. 
cylinder bank contains 
cylinders 4, 5 and 6 (cylinder 
bank B), as seen from the 
timing gear end ‘‘C’’. As you 
can seen, No. 1 and No. 4 
cylinders are the ones on the 
flywheel end. Turn the engine 
to obtain the top dead centre 
in the compression stroke 
(both valves of No. 1 cylinder 
will have clearance) of the 
piston for the first cylinder. 
When the engine is turned 


Fig. 1.85. — The position of the cylinder banks (A) and (B) 


slowly the pistons of the re- on the V6 engine. The cylinder block is viewed from the tim- 
maining cylinders will reach ing gear end (C). No. 1 cylinder is at the flywheel end. 
compression stroke in the fol- 


lowing order 6 — 3 — 5 — 2 — 4, i.e. the firing order of the engine is 1-6-3-5-2-4. 
The contacts in the distributor are spaced by 60°, making 360°, so that each revo- 
lution of the crankshaft serves the firing cylinder. Fig. 1.86 shows the relationship 
of the various component parts belonging to the ignition system. 


2D) 
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Fig. 1.86. — The component parts of the ignition system of a V6 engine. 


The ignition timing point is “found” in a similar manner as described for the four- 
cylinder injection engines, i.e. the flywheel shown in Fig. 1.85 is used. 
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The following precautions should be observed when working on the electronic ig- 

nition: 

@ Only use a high tension tachometer (revolution counter) compatible with the 
electronic ignition system. 

@ When starting the engine, do not use a battery booster or quick charger. 

@ |f arc welding is necessary, point out that the battery terminals must be discon- 
nected. 


160.2. Distributor — Removal and Installation (if fitted) 


Four-cylinder Engine 

If the distributor is to be removed it is preferable that the engine is not rotated 
when the distributor is out of the engine. If this is possible, the replacement of the 
distributor is a simple question of aligning the drive slot with the tongue. If the en- 
gine is undergoing repairs, it will be necessary to reset the engine to the correct 
position. 

The distributor is fitted to the end of the cylinder head, on the side of the flywheel. 
To remove the distributor, rotate the engine until the timing mark lines up with the 
pointer at the flywheel end of the engine. Remove the protective covering and the 
screws securing the distributor cap and take off the cap. Leave the cables attached 
to the cap. Remove the vacuum hose from the distributor connection on the earlier 
engine versions and the electrical connections from the distributor. 

Make a mark in the side of the distributor housing edge, opposite the rotor tip and 
an other mark in the distributor mounting flange and the distributor drive housing. 
This will assure the correct installation of the distributor and the correct position of 
the rotor at the same time. Use a screwdriver blade to make the marks. Unscrew 
the nut at the top and bottom of the distributor and withdraw it horizontally from the 
engine. 


Before instaliation, tum the distributor shaft until the mark in the housing edge and 
the rotor are aligned and then insert the distributor into the drive housing, making 
sure that the drive dog engages with the slot in the camshaft. It is, of course, as- 
sumed that the engine has not beeen rotated in the meantime. Otherwise reset the 
engine to the top dead centre position (valves of No. 1 cylinder closed). 


Rotate the distributor fiange until the marks in flange and distributor drive housing 
are in line and tighten the two securing nuts finger-tight. The ignition timing should 
be checked if any work has been carried out on the distributor. Refit the distributor 
cap. 


Four-cylinder injection Engine without Distributor 


The sole function of the “distributor” fitted to these engines is the distribution of 
the high tension to the spark plugs in the firing order. This is achieved by a double 
coil with four outputs at the flywheel end of the cylinder head, where normally the 
distributor is fitted. The ignition power is supplied by the electronic control unit 
which supplies alternately each of the two sections of the coil. The ignition ad- 
vance is determined by an ignition map as a function of engine speed and load. 
The position of the crankshaft is determined by the flywheel sensor, similar as 
shown in Fig. 1.84, i.e. 2 of a total of 60 teeth are missing, to indicate the two top 
dead centre positions. The coil can be removed and replaced. The distributor 
cannot be adjusted, but can be re-set with special equipment. 
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V6 Engines 


The distributor is located at the 
position shown in Fig. 1.87. As 
you can see, the shape and the 
function is not that of a well 
known conventional distributor. 
Underneath the distributor cover 
(clipped in position) you will find 
the distributor cap (Secured by 3 
screws) and the distributor 
finger (secured by 3 screws). An 
insulating cup, sealed-off with 
an ‘‘O” seal, if fitted. On Page 
64 you will find a description to 
remove all parts belonging to 
the distributor. Mark the spark 
plug cable connections before 
removal of the parts. Do not 


over-tighten the distributor finger 

during installation. No adjust- Fig. 187. — The distributor of a V6 engine in fitted posi- 

ments are possible. tion. The arrows show the securing screws for the distribu- 
tor cap. 


1.6.1. IGNITION TIMING 


The ignition timing point can only be adjusted on the R2A and R6A engines (car- 
burettor and L2 Jetronic). The timing mark is on the flywheel and the igntion is ad- 
justed with the engine running at idle speed and with the vacuum hose withdrawn 


from the distributor connection. 
Connect a stroboscopic timing 
light in accordance with the in- 
structions of the manufacturer and 
start the engine. Direct the flash of 
the timing light onto the opening 
at the flywheel end and check that 
the mark in the flywheel comes in 
line. with the timing mark on the 
mark on the timing scale, fitted to 
the cylinder block. The flywheel 
mark must be opposite the 10° 
mark in the case of a carburettor 
engine or opposite the 5° mark in 
the case of the injection engine 
(see Fig. 1.88). 


if the setting is not visible, slacken 
the two distributor securing nuts 
slightly and turn the complete dis- 
tributor to the right or left, until the 
timing mark in question is aligned 
with the graduation on the timing 
scale. Tighten the distributor and 
re-check the timing. 
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Fig. 1.88. — The ignition timing scale is marked in 
degrees (from ‘‘0"’ to ‘12") and is used to adjust the 
ignition timing. The ‘Zero’ corresponds to the top 
dead centre position of the engine. Remember that 
the engine has 2 T.D.C. positions. 


= 
Re-connect the vacuum hose to the unit and check the ignition timing once more. 
The ignition timing point should now have advanced. 
As already mentioned there is no provision to check and/or adjust the ignition tim- 
ing point on the other fuel injected engine as the timing point is fully controlled by 
the computer of the fuel injection system 


1.6.2. SPARK PLUGS 


Not all engines covered in this manual use the same spark plugs. The following table 
must be consulted, if spark plugs are replaced. We are, however, recommending to 
consult your Citroén Part Store when plugs are purchased, as plugs are often changed 
to improve the performance of the engine, fue! consumption, etc. and itis possible that 
by the time you read this page, different plugs are used as replacement. The following 
plug types are used at the time of publication of this manual to the best of our 
knowledge. The same applies to the electrode gap. Given are the latest figures 
available. 


REA CHONG! Sais clot nceete's Seda werd Eyquem FC 58LS, Champion C7 YC X (gap 0.7 mm) 
RGA GNGINGS 5 oc ilesdrw'e siuieresrpetsunlers < 6 ayhal oa so itau'S Eyquem RFC 58 LS3 (gap 0.8 mm) 
GY GNGINGS 6. ce: encwrcnn ot wognmiclt! arava oy Govaguins aeettes Eyquem RFC 58 LS3 (gap 0.8 mm) 
REZIRDZGNGINCSS i562 scaisin oc ei. a de Pe aRM Os Rae Eyquem RFC 52 LS (gap 0.7 mm) 
VGengines (AU ie cs aicirclete exe aie is Tel te alates Eyquem RFC 58 LS3 (gap 0.9- 1.1 mm) 


When unscrewing a plug, make sure that no foreign matter of any description is in the 
plug location bores. Use a well fitting plug spanner to unscrew the plugs and make sure 
that the spanner is turned square to the plug. 


Plugs should be cleaned with a small 
wire brush, especially produced for 
plugs. When adjusting the electrode gap, 
use a small screwdriver blade to bend the 
side electrode away from the centre elec- 
trode. To close the gap, use the handle of 
the screwdriver and slightly tap onto the 
end of the side electrode. Fig. 1.89 shows 
where the plug is measured on a plug 
with one electrode. 

Tighten the spark plugs, if possible, witha 
torque wrench to a torque setting of 25 
kgm (18 ft.ib.) on a four-cylinder engine or 
1.5 kgm (11 ft.!b.) on a V6 engine. 


Fig. 1.89. — Elect Inspect the condition of the insulator tip 
cheek between veal gaia ter and the electrodes. Foliowing there area 
pliugs have three electrodes. few examples to interprete the condition 
of plugs removed from the engine. 
Normai Plug Face: The colour of the of the insulator should appear greyish- 
brown or tan-coloured. The electrodes should be black or sooted. These are signs 
of a plug which has been used under normal conditions with alternative short and 
long driving periods. White or yellow deposits mean that the car has been used for 
long periods at high speeds and can be ignored. 


Worn Plug Appearance: insulator tip and electrodes are burnt off. All plugs 
33 


Change spark plugs every 18 000 miles to 1994, from 1995 every 36 000 miles 


Attention: 


which show this condition must be replaced. Always replace the whole set and 
make sure to fit the correct plug. 


Oiled-up Appearance: Normally this condition is recognised by wet oil deposits 
which have been left by excessive ingress of oil into the combustion chamber 
(worn piston rings or pistons, inlet valves or valve guides, worn bearings, etc.). Hot- 
ter plugs are normally able to overcome the fault, but in serious cases an overhaul 
of the engine is necessary. 


Burnt or Overheated Appearance: Burnt or overheated plugs can normally be 
recognised by their electrodes being coloured white or being burnt, or by the 
presence of blisters on the insulator or the electrodes. Electrodes may also be 
burnt off. Faults can be traced to the cooling system or improper ignition timing. 


1.7. Lubrication System 
1.7.0. TECHNICAL DATA 
Engine Oil Change (with fitter): 


Oil change without filter: .. 2.2.0... eee eee eee eee 4,7 litres (8.4 imp. pts.) 
IN CIANGS WIKI TIMMS |... vcucrhke ss os Sa. Sic ee eee sepie sees araaiaia e 5.4 litres (9.7 Imp. pts.) 
Difference between ‘‘Min” and “Max” on dipstick: ...... Approx. 15 litre (3 Imp. pts.) 
V6 engines: 
Oil change without filter: 2.22.2... eee ee eee 60 litre (10.7 Imp. pts.) 
Oil change with filter: 00.0.0... c ccc cece eee cece eee 65 litres (11.5 imp. pts.) 
Oilirehticengine: diy?! 56a cts sft tetae ols wrtndderaisin duecoiameess 70 titres (12.3 Imp. pts.) 
Difference between “‘Min’’ and “Max” on dipstick: .......... 2.0 litres (3.5 imp. pts.) 


Nate: The oil sump on all V6 engines has been changed during 1991 (adding of an oil 
Strainer). The capacity of the new sump is less. If the oil dipstick has a length of 663 mm from 
the “Min” mark to the underside of the handle, the max. capacity is 60 litres, including filter. 


Oil Pump Pressure at 80° C (176° F): 


Four-cylinder engines: .............. eee eee eee 4.0 kg/sq.cm (57 psi.) at 4000 rpm 

Four-cylinder turbo engine: ..................00. 66 kg/sq.cm. (94 psi.) at 4000 rpm 

V6 engines (all): 0... eee eee 55 kgisq.cm. (78 psi.) at 5500 rpm 
Oil Pump Type — All Engines: ..... Gear-type (RGY pump different to other XU10 pumps) 
Oil Pump Clearances: 

Max. clearance, gears to body: .......... 0. eee eee eee ee 0.12 mm (0.003 in.) 

Max. end float of gearwheels: ..........0 20.00. e eee eee eee 0.10 mm (0,004 in.) 
Oil Grade:........... In accordance with Citroén recommendation, always use specified 
Oil filter type: .......-.-...---0-- Replaceable filter cartridge, with or without oil cooler 


VA: OIL PUMP 
1.7.1.0. Removal and Installation 
Four-cylinder Engines 


The oil pump is driven by means of a drive chain from the front end of the crankshaft. 
The removal of the oil pump can only be carried out with the engine removed from the 
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vehicle. The oil sump must be removed to gain access to the oil pump. The 
removal can then be carried out as described during the dismantling of the four- 
cylinder engine. - rie 

To dismantle the oil pump, unscrew the pump cover and strip the unit in accor- 
dance with Fig. 1.90. 


Check the gearwheels for the pump and also the drive gear on the crankshaft. If 
one of the pump gears is worn on the teeth, both gears should be replaced, as 
otherwise the wear on one gear will be transferred to the other one in a very short 
time. In the same manner replace the drive chain, if the sprocket shows signs of 
wear on its teeth. 

Check the oil pressure relief piston and the spring. Clean out the piston bore and 
check for grooves or pitting. A sticking piston or one with excessive clearance will 
lead to oil pressure problems later on. Replace the piston, spring or the oil pump 
accordingly. 

The installation of the oil pump is 
described during the assembly 
of the engine in Section 1.3. and 
this section should be referred 
to. 


V6 Engines 


The removal of the oil pump is a 
fairly complex operation, as 
many parts must be removed to 
gain access to the pump. A 
hand crane or suitable hoist and 
the necessary ropes or chains 
must be available, as the en- 
gine/transmission must be sup- 
ported before the engine 
mounting near the expansion - 
tank for the coolant is removed. Fig. 1.90. — Exploded view of the oil pump. 

The R.H. side of the vehicle must be resting on stands and the wheel removed. 

Remove the splash shield inside the wheel arch and disconnect the battery. 

@ Drain the engine oil and the cooling system. 

@ Remove the cover underneath the flywheel housing. 

@ Lock the flywheel against rotation or engage a gear and remove the crankshaft 
puley nut (35 mm socket). 

@ Remove the two covers (12) and (13) in Fig. 1.6 and the wheel brace. 

@ Withdraw the connector plugs underneath the covers, i.e. three from the elec- 
tronic contro! unit, three from the relays and one earth connector. Withdraw the 
electronic control unit. 

@ Remove the hoses around the engine mounting/coolant expansion tank area. 
The larger hose at the front must be freed from its mounting bracket. 

@ Remove the alternator and place it to one side. 

@ Suspend the engine in suitable manner and operate the hoist/crane just 
enough to set the engine mounting under tension. 

@ Remove the complete engine mounting bracket between engine and coolant 
expansion tank, including the torque strut at the rear. 


@ Remove the water pump drive belt and then the crankshaft pulley. 
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@ Remove the thermostat hous- 
ing and unscrew the timing 
cover and remove with the 
gasket. The gasket should be 
replaced. 


@ Remove the three bolts 
securing the chain sprocket 
and withdraw the sprocket 
together with the chain. Un- 
screw the pump cover (Fig. 
1.91) and remove from the 
cylinder block. If the cover is 
tight, do not tap against the 
Je eS ae part shown by the arrow in 
Fig. 1.91. — The crankshaft key (A) must be in the position Fig. 1.92. 

shown before the oil pump is removed. @ Remove the driven gear from 
the inside of the pump hous- 


Fig. 1.92. — View of the fitted oil pump. Never hit with a hammer against 
the part shown by the arrow. 


ing. Withdraw the split pin securing the relief valve and take off the cup, spring, 

spring guide and the relief valve piston. Clean all parts thoroughly and inspect 

for wear or damage. The complete pump must be changed if wear is excessive. 
The installation is a reversal of the removal procedure. Detailed instructions are 
given in the section dealing with the assembly of the engine. 


1.7.1.1. Servicing 


On a four-cylinder engine remove the cover securing screws and lift off the cover. Re- 
move the two pump gears out of the body. Withdraw the split pin securing the relief 
valve and take off the cup, spring, spring guide and the relief valve piston. 

Clean all parts thoroughly and inspect for wear or damage. Change the gears as a set 
if necessary. The clearance between the gears and the pump body must not exceed 
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0.12 mm (0.0047 in.) and should be measured at the points (A) shown in Fig. 1.93. 
The end float of the gearwheels should also be checked. To do this, place a 
straight edge across the pump body and measure with a feeler gauge as shown 
in Fig. 1.93 (R.H. view). The gap “B”’ must not exceed 0.10 mm (0.004 in.). 


Fig. 193. — The clearance between the outside of the gear teeth and the pump housing bore must 
be checked at points A’; the end clearance is checked at point “‘B””. 


Re-assemble the pump in the reverse sequence. All interna! parts whould be well 
oiled before the cover is screwed back in position. Make sure that the relief valve 
parts are not worn or the spring is not weak. 

The assembly and installation of the V6 engine oii pump requires more attention. 
Follow the description below: 


@ insertthe driven gear, well oiled and fit the pump cover. Tighten the bolts evenly ali 
round to make sure that the gearwheels rotate freely. 

® Fit the drive chain over the crankshaft gear and fit the pump sprocket in position. 
The threads of the sprocket bolts must be coated with Loctite. 

®@ Piaceanewtiming cover gasket in position and fit the cover. The bottom bolts must 
be coated with Loctite on their threads. 


© 4 A crankshaft pulley, engage a gear and tighten the pulley nut to 26 kgm (187 


® Tension the alternator drive beit or other belts. 
@ Fillthe engine with the correct quantity of the recommended oil. 


1.7.2. OILFILTER 


The oil filter can be reached from undemeath the vehicle, with the front of the car 
resting on stands. Removal of the oil filter requires the use of a filter wrench, available 
from most accessory shops. If this is not available and the fitter must be changed, drive 
the blade of a screwdriver through the side of the fitter and use the screwdriver handle 
to unscrew it. Disconnect the battery before the filter is removed. 

Once the filter has been removed, check that the oil filter gasket ring it not still stuck in 
the block groove. Lubricate the new gasket ring with engine oil and screw up the filter 
until the gasket is just touching its seating. Use the hands to tighten the filter by % ofa 
turn or so and then slacken off slightly. Re-tighten the filter until it touches the gasket 
once more and then a further % of a turn. Top up with engine oil if necessary. 
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reunite 


es Sess 2 ERS 
iG engines are different. Make sure 
to obtain the correct filter. Ordering a filter for an XM will not do. 

An oil cooler is fitted below the oil filter in the case of V6 engines. To remove the 
cooler, disconnect the water hoses (drain the cooling system first), bend back the 
lock plate securing the large exposed nut and undo the nut. This is a long sleeve 
nut. The sealing ring on the.inside of the cooler must be replaced. 

Install the oil cooler in reverse order. Coat the sealing ring with engine oil, place it 
against the cylinder block and fit the sleeve nut with a new lock washer. Tighten 
the nut to 5.0 kgm (36 ft.lb.) and bend the tab of the lock plate over one of the flats 
of the nut. A pair of pliers is used to secure the nut in position. 


1.73. OIL PRESSURE 


If a suitable adaptor is available, which will fit into the thread of the oil pressure 
switch above the oil filter on one side of the engine (four-cylinder) or the switch of 
the oil pressure switch next to the L.H. timing cover (seen from the timing end) or 
the plug adjacent to it (V6) (Citroén adaptor 7001-1), it is possible to check the en- 
gine oil pressure whilst the engine is running. A pressure gauge must be connect- 
ed with a hose to the adaptor in order to read off the pressure. Connect the 
pressure gauge and start the engine. The checks can be carried out as soon as 
the engine has reached its oil operating temperature of 80° C. 

Allow the engine to run at idle speed and check that a pressure of 0.8 kg/sq.cm is 
indicated on a four-cylinder engine (turbo engine 2.3 kg/sq.cm. at 1000 rpm) or 05 
kg/sq.cm. on a V6 engine. 

Accelerate the engine to the testing speed specified in Section 1.70. and check the 
oil pressure once more. Again note the different pressures for the different engines. 
The oil pressure values given apply to a new engine. If the engine has covered a 
high mileage, the pressure could be slightly lower, without ringing alarm bells. A 
low oil pressure points mostly to a worn oil pump and the necessary steps must be 
taken to either replace the pump or have it replaced. Other faults are of course a 
low oil level in the sump or general wear and tear in the lubrication system. 


1.8. Cooling System 
18.0. TECHNICAL DATA 


MY POIOUSVSIO IN cose acta ara Coscia sania. « ohagesaie 60 Wie. Sealed, with expansion bottle 
SVIGMUGANACIYS oe let ein comes alates ween fees Swe titue sede See Page 7 
Water pump: .........-..---.. Impeller type, driven by V-belt (4-cyi.) or timing belt (V6) 
(eee EE SOA AE aT, BE En eee Electric motor driven fan or fans 
Water pump belt tension:........... 0... ccc cece e cece scene sues See Section 185. 


18.1. COOLING SYSTEM — REFILLING 


The cooling system should be refilled in the following manner to avoid air locks. All 
engines are fitted with bleed screws for the cooling system, which must be open 
during the filling of the system. The diagrams on the following pages show where 
these bleed screws are located on some of the engines. As not all possible ver- 
sions can be shown, we would like to mention that the coolant expansion tank can 
either be located next to the radiator or next to the R.H. engine mounting, the latter 
case when an automatic transmission or A/C system is fitted. 
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1 Bleed screw 

2 Heater radiator 

3 Thermostat 

4 Radiator 

5 Expansion tank 

6 Water temperature 
switch 

8 Thermal switch 
for cooling fan 


1 Bleed screw 

2 Heater radiator 

3 Thermostat 

4 Radiator 

5 Expansion tank 

6 Water ternperature 
switch 


7 Low level sensor 

9 Water temperature 
sensor 

10 Water temperature 
for control unit 


Fig. 1.95. — Cooling system diagram of a four cylinder engine (A/T and or A/C). 


11] 95%¢ ~ g0°c} 
H co 


Fig. 1.96. — Cooling system diagram of a V6 engine. Two cooling fans (*) are fitted if the vehicle is 
used for trailer (caravan) operation. The two throttle vatve housings of a 24V engine are heated by 
the cooling system (fitted with bleed screws). 


To drain the cooling system remove the radiator drain plug and in the case of a V6 
engine the two drain plugs fitted into the cylinder block (R.H. rear and R.H. front). 
Before filling the system close the engine and radiator drain plugs and set the 
heater control to the ‘“‘On’’ position. Use only anti-freeze suitable for the engine. On 
the four-cylinder engine the bleed screws must be opened to allow the free drain- 
ing of the coolant and, more important, the correct filling of the system. There is no 
need to open the radiator bleed screw in the case of a V6 engine. On the 24V en- 
gine there are, however, two bleed screws on the throttle vaive housings. Both are 
situated at the upper L.H. side of each housing, when looking against the throttle 
valve openings. The screws are located at different positions on the 4-cyl. engines 
and must be located by referring to Figs. 1.94 and 1.95. The shape and location of 
the expansion tank has is also different, its function, however, remaining the same. 
Fill the cooling system of all models through the opening of the expansion cham- 
ber. Fill the system with the correct anti-freeze mixture. Half water and half anti- 
freeze will protect the system to —37° C. The previously openened bieed screw(s) 
must be still open. The filling operation must continue until the coolant flows out of 
the bleed screw(s). Now close the bleed screw(s). 


In the case of a four-cylinder engine start the engine and run at 2000 rpm for 
two minutes (without fitting the filler cap). If necessary add coolant up to the filler 
neck and fit the filler cap. Re-start the engine and let it run until the fan cuts-in. 
Stop the engine and allow to cool down. If necessary fill in additional coolant to the 
“‘Max’’ level mark on the expansion tank. 


In the case of a V6 refit the filler cap and start the engine. Run the engine at ap- 
prox. 1500/2000 rpm until the cooling fan(s) cut in. Switch off the engine and allow 
to cool down. After the engine has cooled down completely, re-check the coolant 
level and top-up if necessary. The bleed screw(s) must not be opened when the 
engine is running. Finally refit the filler cap. Note that the coolant should be 
changed once every two or three years to retain its properties. 
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18.2. WATER 


The water pump cannot be repaired or serviced. If the pump is faulty or leaking it 
should be replaced with a new unit. 


Before attempting to replace the water pump note the following: 


@ The water pump of the four-cylinder enginescannot be seen from the outside of 
the engine as it is behind the timing belt cover. It is driven by the timing belt. 
Removal of the pump involves therefore the removal, installation and tensioning of 
the timing belt. Refer to Section 1.4.4.2 and remove the timimg be!t (it can be left 
hanging over the remaining timing gears) until the water pump can be unbolted (5 
bolts). The pump is fitted with a gasket which must always be replaced. Tighten the 
bolts to 1.5 kgm (11 ft.Ib.). 

@ The water pump of the V6 enginesis visible from the exterior of the engine and is 
driven by a poly-V-belt. The pumpis situated at the front of the engine in the ‘'V"’ of 
the cylinder banks, but hidden by the R.H. engine mounting. The mounting and the 
torque strut must be removed in order to gain access to the pump, amongst other 
work, i.e. a Suitable hoist or crane is required to lift the engine out of the mountings. 
A mobile jack can also be placed underneath the engine to lift the complete assem- 
bly, but more care is required to prevent damage to oil sump, etc. 

It should be added that the electronic control unit must also be removed, with the 
necessary disconnection and re-connection of the various connector plugs. 

The following description refers to the removal and installation of awater pump of a V6 

engine: 

@ Place the R.H. front of the vehicle on chassis stands, remove the road wheel and re- 
move the splash panel from inside the wheel arch. 

@ Drainthe cooling system as already described. 

@ Disconnect the battery negative cable. 

® Remove the covers (12) and (13) in Fig. 1.6 and the wheel brace. Underneath the 
covers you will find various connectors. Withdraw a single connector, three connec- 
tors from the electronic control unit, four connectors from the 4 relays (three 
together and one single one) and the earth cable on the left of the relay group. 

@ Disconnect the air pipe from the control unit compartment and unscrew and lift out 
the complete unit compartment. The securing screw is situated in front of the relay 
group. 

@ Slacken the tension of the water pump, and if fitted of the A/C compressor, and lift 
off the belt. 

@ Suitably lift the enginetranmission assembly to take the weight off the R.H. engine 
mounting and remove the torque rod, the engine mounting bracket and the the sup- 
port bracket from the engine. The water pump will now be visible. 

® Remove the thermostat housing cover (on the R.H. side of the pump, two screws). 

® Unscrew the water pump from the front of the engine and remove the thermostat. 
The ‘‘O" seals in the water pump must be removed. 

The installation is a reversal of the removal procedure. Note the following points: 


@ Replace the three sealing rings in water pump and thermostat housing cover. 

® Coat the face of the water pump with sealing compound and fit the pump to 
the engine. Tighten the securing bolts to 1.8 kgm (13 ft.!.b.) 

@ Insert the thermostat, coat the thermostat housing cover with sealing com- 
pound and fit the housing cover. 

@ Refit the engine mounting assembly. First fit the carrier bracket to the engine. 
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The 10 mm bolts are tightened to 60 kgm (35 ft.b.), the 7 mm bolt to 1.3 kgm 
(11 ft.lb.). Fit the engine mounting bracket to the carrier bracket and the engine 
mount and tighten to 6.0 kgm (435 ft.lb.). Finally fit the torque strut, with the 
thickest welded section on the engine side. Tighten the strut mounting to 50 
kgm (86 ft.!b.). ‘ 


@ Tension the drive belts as described in the next section. 
© Refill the cooling system as described in Section 1.81. 


© Carry out the remaining operations in reverse sequence to the removal. Make 
sure that all electrical connector plugs are firmly connected. 


18.3, DRIVE BELT TENSION 


Figs. 197 and 1.98 show the possible layout of the drive belts on a V6 engine with 
and without compressor for an air conditioning system. Note that the belt for the 
water pump and the alternator is a “ripped” belt, not a ‘‘V"’ belt. Check the deflec- 
tion of the belts at positions 
“A’ or “B”. The tension is ad- 
justed by means of a tension- 
er pulley. Citroén dealers use 
a special instrument to check 
the tension, but the belt can 
be adjusted to deflect approx. 
3 mm (0.12 in.) if the engine 
is cold. There is no need for 
adjustment as long as the 
belt cannot be deflected by 
more than 4.5 mm (0.18 in.). 
To adjust the belt tension, 
slacken the tensioner and 
move it further in the direc- 
tion of the arrow before re- 
tightening it again. Always re- 
check the tension after ad- 
justment. 

If a new belt has been fitted 
allow the engine to run for 
approx. 10 minutes and then 


‘ Fig. 1.97. — Belt arrangement on a V6 engine without air 
re-check the tension. The conditioning system. Belt (A) drives the water pump, belt (B) 
deflection can now be slightly __the alternator, Check the deflection at points "A" and ‘'B’' 
more. 

The adjustment of the tension of the belts of a four-cylinder engine applies to the 
alternator and compressor. The necessary instructions are given in the relevant 
section, as is the tension of the high-pressure pump belt. 


1.8.4. THERMOSTAT 


The thermostat of s four-cylinder engine is at the position shown in Figs. 1.94 and 
1.95, i.e. below the distributor drive housing. The thermostat of a V6 engine is lo- 
cated underneath the thermostat cover next to the water pump. Although the at- 
tachment is different on all engines covered, the basic principle remains the same. 
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Fig. 1.98. — Belt arrangement on a V6 engine with air conditioner. Belt (A) 
drives the water pump and the compressor, belt (B) drives the alternator. 


To remove a thermostat, drain the cooling system and disconnect the hose from 
the thermostat housing connection. There is no need to drain the system com- 
pletely. It is enough if the water level is below the height of the thermostat. 


Unscrew the thermostat housing cover and take the thermostat out of the opening. 
Mark the position of the fitted thermostat to ensure installation as originally fitted. 


A thermostat can be tested for its valve opening and closing temperature. To do 
this, immerse, i.e. suspend, the thermostat unit with a piece of wire in water at 
about 80° C. A thermometer should also be handy to check the water temperature 
during the check. Place the container on a hot plate. The valve should be closed. 
Now gradually raise temperature of the water and check that the thermostat starts 
to open at around 89° C. Increase the water temperature to around 93° and check 
that the thermostat is fully open. At this temperature the thermostat valve should 
nave emerged by approx. 8.0 mm. Replace the thermostat if it fails this test, as 
thermostats cannot be repaired. 

Refit the thermostat in reverse order, using a new seal. Sealing compound must be 
used to coat the sealing faces. Check the water hose and hose clamp before re- 
using them. Finally top-up or fill the cooling system. Drive the vehicle a few miles 
and check the proper opening of the thermostat. 


1.9. Carburettor Fuel System 
1.9.0. TECHNICAL DATA 
Fuel Pump: 4 
SHAG MPO SSULO SEM ereteazals ops oat yell. Mel AUaness UROL OE, eek: 0.27 kg/sq.cm. 
ALG PCa SCI ANas cra ete msm 6 viele, as) 14. 4) acaiidajia) cy etude glatyylo G0 « aaeume lead aust 0.32 kg/sq.cm. 
Carburettor — Without A/C system:......................... Solex 34-34 Z1, ref. 480 
Carburettor — With A/C system: ..........00.000........... Solex 34-34 Z1, ref. 480 
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Carburettor Jets and Settings 


1st Stage 2nd Stage 
Venturi bore: 26 mm 27 mm 
Main jet: 120 120 
Air correction jet: 155 160 
Emulsion tube (below air correction jet): 3Z ZC 
Idling jet: 47 90 
Econostat fuel jet 70 
Accelerator pump injector: 40 40 
NeedlaivalVeicinmetaran ceca sce fac ad be von sce wepimmiew a emyraeuitie einai eats 1.8mm 
Idle speed, manual transmission: .........0.0.0.0 0.0 c cece eee ee eee eens 750 + - 50 rpm 
Idle speed, automatic transmission: .......... 0.000 c cece eee eee eee 750 - 800 rpm 
Increased idle speed, automatic tranmission: ..............2..-00 eee 800 - 850 rpm 
COLON ey Busts Bs ne . h.c ic SN rrr 08 to 1.2 % 
Initial opening of choke vaive:........000 00.0 c cece eee eee eee eee ee 5 + 05mm 
Mechanicalfantenoadingiie wer ramiiiscies Sele ors vee cece ea ome naanne cece 4+ 10mm 
1.9.1. REMOVAL AND INSTALLATION 


® Disconnect the battery. 


@ Remove the large connecting hose between the air cleaner and the carburettor 
_ at the carburettor end or remove the intake hose completely. 


® Disconnect the throttle control from the carburettor. 


@ Disconnect the fuel feed pipe and the fuel return pipe from the carburettor. Plug 
the ends of the hoses with a screw of suitable diameter to prevent loss of fuel 
and entry of foreign matter. 


@ Withdraw the plug lead for the idle cut-off vaive (if fitted — with A/C system). 
© Withdraw the vacuum hose for the distributor from the carburettor connection. 


@ Withdraw the various 
electrical connectors from 
the carburettor terminals, 
after making a note where 
they are connected. Also 
remove the vacuum 
hoses. 

@ Remove the four nuts at 
the foot of the carburettor 
and carefully lift the car- 
burettor off the engine. !m- 
mediately place a clean 
cloth over the carburettor 
opening to prevent the en- 
try of foreign matter. 


The installation of the car- 
Fig. 1.99. — View of the Solex 34-34 Z1 carburettor with the —_ burettor is a reversal of the 


cover peels Fes cs Ne ie eens ee removal procedure. Always 
iN jek, ge jain jet, air rect 
Mc aglpl phos anes oS or renew the gasket. Make 


sure that ajl vacuum hoses, 
electrical conector plugs, 
etc. are re-connected before fitting the air inlet elbow to the carburettor. 
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3 Pump injector tube 5 Venturi, 2nd stage 


N 


If the carburettor is dismantled for cleaning or servicing it is essential that all 
gaskets are renewed. Clean the interior of the carburettor with fuel and use only 


1 Idle jet 

2 Thermostatic element ae 

3 2-stage choke flap ERS 
opening mechanism gg NY, 

4 Float need valve © re is 

5 Air correction jet, 
2nd stage 


6 Emulsion tube, @) 

2nd stage 23 
7 Main jet, 2nd stage @y 
8 Venturi, 2nd stage ~~ 
9 Throttle stop screw. 
10 Throttle mechanism @) ® 


11 Mixture adjusting H 
screw ite! ies ad 

12 Forced positive @) 
opening capsule 

14 Carburettor base 
heating resistance 

15 Idle speed screw 

16 Venturi, 1st stage 

17 Accelerator pump 
injector 

18 Main jet, 1st stage 

19 Emulsion tube, 
ist stage 

20 Air correction jet 
ist stage 

21 Float assembly 

22 Float chamber 
venting 


Fig. 1.100. — Exploded view of the carburettor. 


clean, lint-free rags. Clear blocked jets with fuel and blow through them with com- 
pressed air. On no account should any wire or metal object (for example paper 
clips) be introduced into the jets in an attempt to clean them. Take care that the 
jets are not damaged by the careless use of screwdrivers or tools. Any burrs or 
scratches will ruin the jets. 


Figs. 1.99 shows a view of the carburettor with location of some of the jets. Fig. 
1.100 shows the carburettor in exploded form, in case that you intent to dismantle 
the carburettor further. If jets are replaced, make sure that only jets of the same 
calibration are used. The jets have been carefully selected for the engine and fit- 
ting oversize jets will in most cases unbalance the engine performance, fuel con- 
sumption, starting, etc. Normally there is no need to dismantle the carburettor, with 
the exception of cleaning the float chamber. In this case remove the carburettor 
cover only. 
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1.9.3. ADJUSTMENTS 
19.30. Float Level 


The carburettor cover must be removed and held upside down to check the float level, 
but as on most Solex carburettors a gauge is used to check the correct position of the 
floats, i.e. the least you will have to do is to take the carburettor cover (with the gasket) 
to adealer to have it checked. The difference in the height of the two floats must not ex- 
ceed 1.0mm. 


19.3.1 Idle Speed Adjustment 


The idle speed is not the same for all engines and must be cross-referenced with Sec- 
tion 1.9.0.0. The adjustment is, however, is the same with the exception of the idle speed 
increase on models with air conditioning. The ignition timing point and the valve clear- 
ances must be correctly adjusted before a good idling speed can be obtained. A revo- 
lution counter and a CO content meter must be available. Aclean air cleaner anda 
warm engine are further requirements. 


Proceed as follows with the adjustment: 


® Connect the revolution counter and the CO meter in accordance with the instruc- 
tions of the manufacturer. 

@ Warm upthe engine until the electric fan cuts in and then stops. 

® Check that the choke valve is fully open. The air cleaner intake hose must be re- 
moved from the carburettor for this check. 

® Check the idle speed on the revolution counter and compare with the value given 
in Section 1.9.0.0. 

® Check the CO content on the CO meter, which should be as given in Section 1.9.0.0. 

@ The adjustment of the idle speed should normally be carried out with the screw (2) 
in Fig. 1.101. This is the throttle lever stop screw. Adjusting this screw will have no ef- 
fect on the mixture adjustment. Turn the screw in or out until the correct idling is ob- 
tained. This is provided that there is nc need to alter the CO content. 

® To adjust the CO content, remove the tamper-proof plug covering the volume con- 
trol screw (1) in the illustration. Normally a special tool is used for this operation. Turn 
the screw until the value given above is obtained. We recommend, however, that the 
CO content should be adjusted by an authorised workshop in order to comply with 
the air pollution laws. 

© Re-adjust the idle speed again as described above and re- check the CO content. 

@ Fit awhite tamper-proof plug over the volume control screw in the illustrations. 


® lfan A/C system is fitted, start the engine and switch on the system. Ifthe idle speed 
is not between 800 to 850 rpm adjust the idle speed without disturbing the settings 
described above. On the side of the carburettor there is a thumb screw which must 
be turned to adjust the idle speed. After adjustment switch off the A/C system and 
check that the engine returns to the normal idle speed. 


19.4. FUEL PUMP 
A mechanical low pressure fuel pump is fitted near the coolant outlet housing. The 


pump works on the diaphragm principle. The fuel pump cannot be repaired and must 
be renewed in case of damage or other malfunction. 
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The removal and installation of the pump is a simple operation after disconnecting 
the fuel hoses. Plug the ends of the fuel hoses in a suitable manner to prevent 
loss of fuel from one of the hoses and entry of dirt into the other. 


Unscrew the pump from the engine and remove. 


HOD: THROTTLE VALVE CABLE 


To remove the throttle valve cable, pull the operating segment against the tension 
of the spring until the trunnion at the end of the cable can be disengaged. Release 
the outer cable from the bracket on the carburettor. A spring clip is used which 
must be removed with a small screwdriver. 

Inside the passenger compartment, disconnect the cable from the accelerator pe- 
dal and withdraw it towards the inside of the vehicle, at the same time guiding it 
through the rubber grommet in the bulk head. 

The installation is a reversal of the removal procedure. Squirt some oil inside the 
cable. After adjustment check that the throttle valve(s) open and close properly. 


1.9.6. AIR CLEANER 


A paper element air cleaner is fitted to all models. Fig. 1.101 shows the layout of 
the component parts of the air circuit. The circuit provides the carburettor with a 
temperature-controlled air supply. A vacuum capsule is located in the inlet duct of 


Fig. 1.101. — The air intake circuit of a carburettor engine. The vacuum line for the thermal sensor 
(A) and the thermai sensor line (B) for the vacuum Capsule are arranged as shown, 


1 Air inlet elbow 4 Exhaust take-off point 
2 Air inlet mixer housing 5 Air inlet elbow 
3 Air cleaner 65 Thermal sensor location 
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the air cleaner and is controlled by a thermal sensor. 
ed, it operates a flap and allows air, heated by the exhaust to be drawn into the en- 
Qine. If the sensor is inoperative, the flap allows fresh air from behind the grille to 
be drawn into the carburettor (engine). 

The thermal sensor is located in the iniet duct between the air cleaner and the in- 
let elbow. It works in the same manner as a thermostat, but opens and closes 
through the temperature of the inlet air flow. A valve controls the vacuum to the 
capsule of the mixer flap. The vacuum is taken from the base of the carburettor. 
The removal of the air cleaner or of parts of the air cleaner is obvious from the in- 
Stallation. The dry filter insert is located below the cover (3) in Fig. 1.101. The cover 
can be removed together with the intake air hose. Carefully push the assembly to 
one side. Check if there is need to clean the inside of the cover. If this is the case, 
remove the intake hose from the air cleaner cover. 

Remove the air cleaner element. The element cannot be cleaned and must be 
replaced if soiled. Slightly soiled elements can be cleaned by blowing with an air 
line from the inside towards the outside. Wipe the filter housing with a rag. 

The installation of the air cleaner element is carried out in reverse order to the 
removal procedure. 


+97, FUEL FILTER 


A fuel filter is fitted into the fuel line between the tuel pump and the carburettor. 
The filter should be changed at regular intervals as recommended by Citroén. 
Remember that filters will operate for a long time without any problems, until 
clogged-up. This will immediately stop the fuel supply to the carburettor. It will al- 
ways happen when you expect it least. 

The fuel in the system will be under a certain pressure. To replace the filter place 
a clamp around the fuel hose on each side of the filter and tighten the clamps. 
Undo the filter clamps and remove the filter from the hoses, after checking which 
way it is fitted. 

When fitting the new filter tighten the securing clamps before removing the clamps 
from the fuel hoses. 


1.10. Petro! Fuel Injection System 
1.10.0. SHORT DESCRIPTION 


Four different injection systems are fitted to models in the XM range, some oper- 
ating without catalytic converter, some with converter (for example all V6 models). 
Although it is impossible to cover each system in detail, we will give a brief 
description of the systems used in the various models. 


V6 engines have an injection system manufacured by Siemens Bendix, either type 


Fenix 3B (12 valves) or type Fenix 4 (24V engine). The latter is a development of 
the 3B” system. Both systems have the following in common: 


An engine management computer for the injection and ignition system. The igni- 
tion advance is regulated by means of a pinking sensor for each cylinder bank, 
also known as “knock” sensor, mounted on the cylinder head. The computer, also 
known as electronic control unit (ECU), is mounted in its own housing on the R.H. 
front wheel arch. A connector plug with 35 connector pins is connected to the unit. 
The Lambda probe (oxygen sensor) is fitted into the front section of the converter. 


108 


A regulating valve, i.e. an idle speed actuator operating with its own motor, to 
govern the idle speed is fitted to the system. The valve is mounted on the inlet air 
piping. When the ignition is switched on, the ECU takes control of the idle speed 
actuator, sending timed signals in relation to the amount of opening required. The 
idle speed actuator regulates the size of the air passage maintaining an accurate 
idle speed. A re-adjustment of the idle speed is therefore not necessary. 

The system consists basically of three sections: the fuel system, the injection com- 
puter and its associated parts and the power system. Fig. 1.102 shows a view of 
the component parts that make up the system. 

The main component of the system is the computer. It is mounted on a printed cir- 
cuit, is of the digital type and has a micro-processor as its main component. The 
injection computer incorporates the circuits for the ignition system. 


The following items belong to the fuel system. Refer to Fig. 1.102: 


(Ga OS ical 


@ 


Fig. 1.102. — Fuel system diagram of a 12V engine. There is no pulsation damper fitted to the 24V 
engine. 


1 Fuel tank 5 Pressure regulator 
2 Fuel pump 6 Injectors 
3 Fuel filter 7 Injector rail 


4 Pulsation damper 


The electric fuel pump (2) is located inside the fuel tank. The pump operates with 
two stages. The low pressure stage draws the fuel from the tank, the high-pressure 
stage supplies the injectors at a pressure of 3 kg/sq.cm. The pump is operated by 
an electric motor. Access to the pump is given after removal of the tank gauge. 
Note that a mark on the tank gauge and the case determines the position of the 
tank gauge during installation. 

The fuel filter (3) is made by Bosch, is located to the R.H. side of the rear sub- 
frame and must be replaced every 48,000 miles. The filter is held in position by a 
“clip-on’’ strap. 

The pulsation damper (4) is attached to the end of the fuel rail. Its purpose is to 
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Fig. 1.103, — Layout of the Fenix fuel injection system, shown for the 24V engine. Similar compo- 
nents are used on a 12V engine (continued on opposite page). 
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Electronic control unit 
Diagnostic socket 

Trip computer 
Diagnostic warning light 
Instrument pane} 
Injectors 

Injector rail 

Pressure regulator 
Canister solenoid valve 
Canister solenoid valve 


11 Fuel filter 
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12 Fuel evaporative canister 
13 Fuel pump 

14 Fuel tank 

15 Rear catalytic converter 
16 Rear oxygen sensor (Lambda probe) 
17 Front catalytioc converter 
18 Front oxygen sensor 

19 Battery ~ 

20 Ignition switch 

21 Coded anti-theft pad 

22 Fuel pump relay 
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Fig. 1.103. — Fuel injection system diagram — Continued from opposite page. 


23 Oxygen sensor relays 

24 Compressor relay 

25 Injection relay 

26 Air cleaner 

27 I\die speed regulator 

28 Air temperature sensor 

29 Throttle valve potentiometer 
30 ACAV* solenoid valve (short) 
31 Throttle valve diaphragm 

32 Throttle valve diaphragm 
33 ACAV* solenoid valve (long) 


34 Absolute pressure sensor 
35 Compressor 

36 Coolant temperature sensor 
37 Flywheel sensor 

38 Ignition module 

39 Cylinder reference 

40 Ignition coil 

41 Spark plugs 

42 Front knock sensor 

43 Rear knock sensor 

44 Injectors 


ACAV = Variable Acoustic Chararacteristic Induction 
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amp out pressure waves caused by the action o' nj , pressure regulator 
and fuel pump. The pulsation damper is made by Bosch. There is no pulsation 
damper fitted to the 24V engine. 


The pressure regulator (5) is made by Bosch and is mounted on the inlet manifold. 
It maintains a constant fuel pressure in relation to the manifold pressure and 
returns surplus fuel to the tank. 


The fuel injectors (6) are mounted on the fuel rails and spray the fuel into the inlet 
manifold. They open simultaneously every engine revolution. Injectors of a 12V en- 
gine are made by Bendix; injectors for a 24V engine are made by Bosch. 


The injector rails (7) are attached to the inlet manifold and are made of aluminium 
(12V) or steel (24V). Their purpose is the distribution of the fuel amongst the in- 
jectors. 

The fuel injection system is controlled and influenced largely by various sensors 
and factors, the function of some of them is described below. 


The flywheel sensor in mounted on the clutch housing and in brief, transmits the 
top dead centre position of the pistons to the computer. 

The pressure sensor is fitted to the scuttle and can be recognised by the a green 
connector. This sensor measures the pressure in the inlet manifold. 

The throttle valve potentiometer is fitted to the throttle valve housing (white connec- 
tor plug). This unit informs the control unit of the throttle valve opening angie. From 
this information the ECU is able to calculate the duration of the injection and the 
ignition timing point. 

The air temperature sensor has a grey connector. The sensor is fitted in the 
aluminium housing between the throttle valve housing and the inlet manifold. 
Function: To inform the ECU of the air inlet temperature, allowing the fuel/air mix- 
ture to be compensated accordingly. 

The water temperature sensor has a green connector and is fitted into the water 
outlet housing. Function: To inform the ECU of the coolant temperature to correct 
injection, ignition timing and idle speed, especially when starting a cold engine. 
A speed sensor is connected to the speedometer cable and tells the ECU if the 
vehicle is moving or is stationary. The speed sensor is also used in conjunction 
with the hydroactive suspension and the trip computer. 

The knock sensors are fitted opposite the centre cylinder on each cylinder bank. 
Possible ignition advance is achieved by the function of the knock sensors. The 
front cylinder bank has a green sensor, the rear cylinder bank has a blue sensor. 
Never mix them up. 

One oxygen sensor is fitted to the 12V engine, two oxygen sensors are fitted to the 
24V engine (one on each exhaust front pipe/converter). 


The air cleaner contains a paper element which should be replaced every 24,000 
miles. The air cleaner of the 24V engine is identical to the one fitted to the 12V 
engine. 

The 24V engine is fitted with a system known as ‘Variable Acoustics Characteris- 
tics Induction’? (ACAV). Two solenoid valves are controlled by the ECU in accor- 
dance with engine speed and throttle valve position, ensuring better filling of the 
cylinders. 


Possible Adjustments 


The idle speed is regulated by the idle speed control valve and cannot be adjust- 
ed. The engine idle speed is 750 rpm. Never alter the throttle valve stop screw 
setting. 
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19 
There is no provision to adjust the CO content and the ignition timing. oR 
Various other adjustments are possible but should be left to a qualified Citroén 
Dealer. 


1.10.0.0. Fuel Injection — Four-cylinder Engines 


The Bosch LE2 Jetronic Fuel Injection System is fitted to the ‘“‘R6A’ engine. It is a 
multi-point injection system. As most of the component parts have the same func- 
tion as described for the V6 engines. Fig. 1.104 shows a diagram of the fuel supply 
system, showing the location of some of the component parts. 


Fig. 1.104, — Relationship of the various parts fitted to the LE2 Jetronic fuel injection system. 


1 Fuel pump 5 Injector 
2 Electronic control unit({ECU) 6 Water temperature sensor 
3 Air flow sensor 7 Ignition distributor 


4 Air temperature switch 


The following description does not repeat the function of component parts already 


mentioned on the last pages. The following items are associated with the fuel 
system: 


The fuel pump (1) is fitted to the fuel tank and operates as described on page 109. 
The pump operates for one second when the ignition is switched on, whilst the 
Starter motor is operating and when the engine is running. It stops as soon as the 
engine is switched off. 

The fuel filter (3) is fitted to the rear subframe and must be replaced every 48,000 


miles. Replacement presents no difficulties, but take care not to allow fuel to run 
out. 
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Fig. 1.105. — The air circuit of the LE2 Jetronic system. 
1 Air inlet 4 Air flow sensor 
2 Air cleaner 5 Throttle valve housing 
3 Additional air vaive 


The injectors (5, yellow) are fitted to the fuel rail and spray the correct quantity of 
atomised fuel into the inlet manifold. 


The fuel pressure regulator (6) is fitted to the end of the fuel rail (refer to page 112). 
Fig. 1.105 shows the air circuit of the system. Note the foilowing: 


The air cleaner has a paper element and is fitted to the L.H. wheel arch. The filter 
element must be replaced every 24,000 miles. 

The additional air valve allows additional air into the inlet manifold during the 
warm-up period, increasing the idle speed. 

Between the air cleaner and the throttle valve housing is the air flow meter. It 
measures the quantity of air drawn in by the engine and transmits a signal to the 
ECU to make the necessary regulation. An air by-pass channel, adjustable by me- 
ans of a screw with a sealed cap, allows the idle mixture to be adjusted. 

The throttle valve housing is supplied by Weber. A different throttle valve housing 
is fitted to models with A/C system. 

The electronic control unit is fitted in its own compartment on the R.H. front wheel 
arch. The ECU receives information from the following: an injection relay, a water 
temperature switch, an air temperature switch (part of the air flow sensor), the dis- 
tributor and the throttle valve switch. From the information received, the correct in- 
jection quantity, ignition timing point, etc. is calculated. 


The Bosch Motronic MP3.1 or MP5.1. Multi-point Injection System is fitted to the 
“RFZ” engine (from 1993). A simlimar system, but with a “‘knock’’ sensor and a 
pressure regulation system is fitted to the turbo injection engine, changing the sys- 
tem to type ‘‘MP 3.2’. The system comprises similar parts as the ‘‘LE2 Jetronic’’ 
system, including the layout of the air circuit, but there is no air flow meter and no 
additional air valve. Instead an idle speed contro! valve (or idle speed activator) has 
been fitted. The idle speed of this engine cannot be adjusted. 
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ith the earlier system, are the addition of a manifold pres- 
ae serton WHC TS eeanecee to the inlet manifold. It transmits the amount of air 
drawn into the engine by means of an electrical signal to the ECU. ! 
As you will know, a catalytic converter is fitted. The oxygen sensor !s fitted to the 
front end of the converter and regulates the fuel/air mixture in accordance with the 
presence of oxygen in the exhaust system. 
An injection relay is fitted in the ECU compartment and supplies the ECU, the in- 
jectors, the idle speed valve and the fuel pump relay with the necessary signals. 
The fuel pump relay is also contained in the ECU compartment. A water temper- 
ature sensor (water outlet housing), air temperature sensor (inlet manifold duct) 
and a flywheel sensor (clutch bell housing) are further items making up the elec- 
trical section of the system. 


A Magneti Marelli “MMBA Multipoint” fuel injection system is fitted to the “R6A’ 
engine from model year 1991 when a manual transmission is fitted (automatic 
transmission models retain the earlier system). Engines with this injection system 
have also been fitted with static ignition, i.e. no ignition distributor in the conven- 
tional manner is used. Fitting of this system also required the installation of a modi- 
fied flywheel, i.e. a flywheel sensor is fitted to the clutch housing, indicating the the 
two top dead centre positions (see Page 91). Otherwise the system has similar 
parts as the Bosch injection, with some added parts (an additional air valve, next 
to the oil filler cap and an absolute pressure sensor in the same vicinity to name 
just two) and somew modifications to adapt the new system to the engine. 

The idle speed cannot be adjusted, but note that this engine runs with 850 
rpm at idie speed. The CO content can, however, be adjusted, but special 
equipment available to Citroén Dealers is used. An engine stalling on deceler- 
ation is a sign that the CO content is too low. 


A Magneti Marelli injection system is also fitted to the ‘‘RDZ’’ engine. This system 
iS a so-called “Monopoint’’ system, i.e. only one injection unit is used to feed the 
four cylinders. The system operates together with the ignition system and fuel in- 
jection and ignition system are controlled by the common ECU. In line with other 
engines, the conventional distributor has been replaced by static ignition, i.e. a 
double-coil as described on page 91 is used. The system uses most of the sen- 
sors, potentiometer, oxygen sensor, flywheel sensor and other parts as used in the 
above system. There is no provision to adjust the idle speed or CO content. 


1.10.1. PRECAUTIONS WHEN WORKING ON THE SYSTEM 


If work on an engine with fuel injection is carried out, note the following 
precautions: 


@ Persons with a heart pacemaker should not work on engines with fuel injection 
and electronic ignition — so we have been told. 

Never disconnect the battery with the engine running. 

Always disconnect both battery cables before the battery is re-charged. 

Never use a battery of more than 12 volts to start the engine. 

Never disconnect the electronic control unit with the ignition switched on. 


Before connecting a. connector plug check the condition of the terminals. Also 
check the retaining springs of connectors for good fit. 


Disconnect the battery when Carrying out electric welding work on the vehicle. 
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@ When checking cylinder compression disconnect the plug 

tronic control unit. This will interrupt the fuel feed to the injection valves. 
@ No test lamps must be used to check electrical circuits. 
®@ Never use wires to bridge any of the connections to earth. 


@ Make sure that the battery terminals are properly tightened before the engine 
is started. Otherwise electronic component parts could be damaged. 


NOTE: idle speed and CO content should only be adjusted if some experience 
with fuel injection systems has been gained. 


1.10.2. ADJUSTING THE IDLE SPEED AND CO CONTENT 


Idle speed and CO content can only be adjusted on an engine with Bosch LE2 
Jetronic system, but refer to the note above. 


Fig. 1.106. — From the surrounding shown you will see where the screw- 
driver ist to be inserted to adjust the air screw fitted to the throttle vaive 
housing. 


© Stari the engine and wait until the electrical fan has switched off. 

® Connect a revolution counter and a CO meter in accordance with the instruc- 
tions of the manufacturer. Make sure that the revolution counter is suitable for 
this type of system. 

© Check that the throttle valve can move freely. 

© Check the idle speed which should between 800 and 900 rpm, the ideal value 
being 850 rpm. 

© If an adjustment is necessary, refer to Fig. 1.106 and turn the screw at the po- 
sition shown until the engine idles with 850 rpm. This screw is the throttle valve 
housing air screw. The CO content must be between 1.5 and 2 %. If the CO 
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content is outside the specified value, adjust the CO adjusting screw in Fig. 
1.107. This is fitted to the air flow meter and sealed off with a tamper-proof cap. 
The cap must be removed with a screwdriver before the screw can be reached. 
if required, adjust the CO content as follows. 


@ Adjust the adjusting screw in Fig. 1.106 until the engine idies with 800 - 900 
rpm. Then use an Allen key (5 mm) and turn the screw in Fig. 1.107 inwards to 
obtain a richer mixture or unscrew the screw to weaken the mixture. 


Fig. 1.107. — The 5 mm Allen key must be inserted as shown to correct the 
CO content of the fuel/air mixture. Never accelerate the engine with the 
Allen key in position. 


@ Each time the CO adjusting screw has been rotated, remove the Allen key and 
operate the throttle valve two or three times to stabilise the idle speed and then 
re-check the CO content. 

© Adjust the idle speed to 800 - 850 rpm by turning the screw (1) in Fig. 1.106 and 
once more check the CO content. If the value is still outside the limits, start the 
Procedure from new to adjust idle speed and CO content. 

© Finally fit a new tamper-proof cap over the adjusting screw bore. Have the ad- 
justment checked at a Citroén Dealer if not absolutely sure that the adjustment 
has been carried out correctly. : 


1.11. Turbo Charger 


A Garrett type 1025 turbo charger is fitted to the turbo injection engine. The turbo 
Pressure is regulated by the electronic control unit for the fuel injection system. 
When the maximum permissible pressure is reached, a contro! valve comes into 
Operation and opens the waste gate valve, allowing excess pressure to blow off, 
until the turbo pressure has been re-established. 


Before a turbo charger is removed and refitted, read the notes on the next page to 
ensure correct operation: 
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io 
Check the air cleaner element. Replace the element when a replacement is 
nearly due. 
Always change the engine oil and the oil filter after fitting a new turbo charger. 
Make sure that no foreign matter can enter the air induction system or the ex- 
haust manifold. Dirt or similar could enter the system and destroy the turbo 
charger as soon as the engine is started. 
Before connecting the oil lubrication pipes clean the connections. Always use 
new seals. 
Always use new securing bolts. These have been specially heat-treated. 
Before starting the engine disconnect the injector valves. Operate the starter 
motor and wait until the oil pressure warning light goes out. Re-connect the in- 
jector valves and start the engine. Allow the engine to idle for 30 seconds be- 
fore increasing the engine speed. 
After the completed installation check the air intake, exhaust system and the oil 
pipe connections for jeak. 


114A. REMOVAL AND INSTALLATION 


Place the front end of the vehicle on stands, remove the R.H. wheel and re- 
move the panel from the inside of the wheel arch. 

From underneath the vehicle disconnect the front exhasut pipe from the turbo 
charger. Collect the washers and springs from the connection. 

Remove the protective head shield for the steering and remove a screw secur- 
ing the turbo charger heat shield. 

Drain the cooling system. 

Turn the steering into the R.H. lock and slacken the clamp securing the air in- 
take pipe to the turbo charger. 

From the top of the engine remove the air inlet duct (the large black tube) by 
turning it a quarter of a turn towards the front. 

Remove the solenoid valve from the bulk head. 

Underneath the removed air inlet duct you will find three brackets. Remove the 
securing screws, take off the brackets and remove the duct and its connection 
to the turbo charger outlet. 

Disconnect the coolant hose on the L.H. side of the engine (next to the connec- 
tion elbow for the black air inlet duct) and the oil supply pipe: The latter is the 
pipe fitted parallel to the engine in line with the coolant hose. 

Remove the exhaust manifold heat shield. 

Remove the two upper turbo charger securing bolts. 

From underneath the vehicle remove the engine torque strut bolt. 

Make up a piece of wood of 40 mm in width, push the engine to one side and 
wedge the wood behind the differential. 

Still working from underneath the vehicle disconnect the oil return pipe (to the 
right of the turbo charger/exhaust pipe connection). 

Remove a bolt securing the water return pipe to the turbo charger and undo 
the union nut to unscrew the pipe. 

Remove the three brackets (just below the shaft) and the two lower turbo charg- 
er securing bolts. The turbo charger must now be tilted to remove it out of po- 
sition. Space is restricted, but if the exhaust pipe connection is lowered it will 
be possible to guide the waste gate valve underneath the drive shaft. 
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Installation is basically a reversal of the removal procedure. Fig. 1.108 shows the 


turbo charger for reference. You will need some “Copaslip’’ type lubricant to seal 
the exhaust pipe connection. Citroén workshops use “Gripcot AF’. Perhaps you 
can obtain a “fingerful’. The following instructions refer mainly to the various tight- 
ening torques and other points to be observed: 


Place a new metal exhaust sealing ring in position ‘a’. Coat the gasket with 
“Gripcot AF". 

Insert the turbo charger in position and “turn’’ and “tilt” it until it is correctly lo- 
cated, i.e. the studs can be engaged. Fit the nuts (4) from below the vehicie 
and the nuts (3) from the engine compartment. Do not tighten the nuts at this 
stage. 

Connect the water return pipe and screw on the union nut (6). Do not tighten 
the union nut at this stage. 

Fit the three brackets below the drive shaft. Tighten the bolts finger-tight. The 
nuts (3) and (4) are now evenly tightened to 4.0 kgm (30 ft.lb.). The bracket bolts 
can now be tightened to the same torque. : 


Fig. 1.108. — View of the turbo char i ions al- 
ger with some of the connections al- 
ready fitted. The exhaust pipe-to-turbo charger seal is inserted at “'a’’ 
: sc return pipe , 4 Lower securing studs/nuts 
re feed Pipe connection 5 Bracket (water return pipe) 
Pper securing studs/nuts 6 Union nut (water return pipe) 


Fit the oil return pipe (below the waste gat i 
the connection to 2.0 kgm (14.5 fb), 1S Ini DSi piel 


Fit the clamp and screw (5) to the water ret i i 
of pipe (6) to 3.0 kgm (22 fib), er return pipe and tighten the union nut 


In the engine compartment fit the heat shield on the exhaust manifold. 


Connect the water return pipe (4), Tj i 
and then secure the heat aia Ne a 


Re-connect the oil feed pipe behind the engine. 
From underneath the vehicie fit the torque strut. The bolt is tightened to 5.0 
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kgm (36 ft.Ib.). 

®@ Re-connect the exhaust pipe to the turbo charger. Place the springs and wash- 
ers in position and tighten the two nuts to 1.0 kgm (7.2 ft.lb.). The torque is 
designed to bring the springs under correct tension. Do not exceed it. The ex- 
haust heat shield can now be refitted. 

@ Rafit the remaining ducts, brackets, the solenoid valve, etc. in reverse order. Fi- 
naily fill and bleed the cooling system. Before starting the engine read the 
precautionary notes given on Page 118. 


2.0. Technical Data 
BS 6 les Skies ch a Ae Valeo, single plate, dry clutch with diaphragm spring 
Fitted clutch type — Four-cylinder: 0.0.0... eee ees Valeo 215 CP 4850 
mn VONIZVAIVOS YS oe tapos cc RM cue cal ge tp Finnie e eat eos Valeo 235 CP 5650 
BVO OAM ee eee tec ot Ne. oa ator ins Danie Gann F's pans Valeo CP 6050 
Clutch Driven Plate Dimensions: 
FOU t-CVNNGONONGINGSi as. - cote ale Fone ee BAGS Spee t ep daad ee oe aes 215x 147mm 
VENI VAIO ORGINGS:.. 2 ara es Se ee Pes ada Mets Detieck wanas wea 228.6 x 155 mm 
NMGFZAVIONGING: cine. SEs Se SEIN Rss AT Rec Steg iats SIS Tae eee 235x 165 mm 
Colour of clutch driven piate springs: 
Four-cylinderengines: ... 3... 62. ee celle 2xred, 2x brown, 2 xjellow marks 
ANG engines: © 2b SiON oss eee Ws de dda aol’ 2x orange, 2 yellow, 2 x red marks 
Release bearing: ............... Ball-type, constantly resting on diaphragm piate of clutch 
Clutch operation: ............... By mechanical cable, V6 from 1995 with hydraulic contro} 
Clutchipedal clearance: . .s....4,. 2x. «ut sls. yo Debt BOR ME a Ride sce eek aie os None 
Clutch pedal acjustment: ........ Automatic on R.H. drive, mechanical and hydraulic contro! 


2.1. Clutch Unit 
2.1.0. CHECKING THE CLUTCH OPERATION 


The clutch can be checked for proper operation when fitted to the vehicle. To do this, 
proceed as described below: 


Start the engine and allow to idle. Depress the clutch pedal and wait approx. 3 secs. En- 
gage the reverse gear. If grating noises can be heard from the transmission, it can be 
assumed that the clutch or driven plate needs replacement, as the driven plate no 
longer connects the clutch pressure plate with the flywheel. 


To check the clutch for signs of slipping, drive the vehicle unti! the clutch and transmis- 
sion have reached their operating temperature. Stop the vehicle, firmly apply the hand- 
brake and engage the 3rd gear. Keep the clutch pedal fully depressed and accelerate 
the engine to approx. 3000 - 4000 rpm. Release the clutch pedal suddenly. The clutch 
operates satisfactorily if the engine stalls immediately. 


at REMOVAL AND INSTALLATION 


The clutch can be replaced with the engine in the vehicle. Proceed as follows: 
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ion on the transmission and follow those instructions to remove 
this gore There is no need to remove the transmission completely, as it meri 
cient to withdraw it far enough away from the engine to unscrew and refit he 
clutch, driven plate, etc. The transmission must be well supported in the “wi i 
drawn” position. Whichever way the tranmission is removed, proceed as follows: 


Mark the clutch cover and flywheel face to ensure correct re- assembly. Remove 
the clutch bolts carefully, a little at a time. The engine must be prevented from 
rotating when the bolts are slackened. Otherwise use a ring spanner and place it 
over the bolt heads and hit it with a short, sharp blow to loosen the bolts. Do not 
allow grease or oil to get on the lining faces or any other part. ; 

The installation of the clutch requires normally the use of an alignment mandrel. 
Due to the two different transmissions used in the XM range you must use the cor- 
rect one. Just in case you can borrow one: Nr. 7011 for a transmission with four- 
cylinder engine and 4062-T or 4062-T.B. for V6 engines. If a centrering mandrel is 
not available, a spare clutch shaft (for the transmission in question) can also be 
used. If neither of the above is available, and tools cannot be obtained, it is pos- 
sible to line up the clutch disc in the inside of the flywheel by inserting a drift of the 
diameter of the spline bore. The end of the drift should either have a spigot which 
fits into the crankshaft bearing bore or in emergency have a pointed end so that 
this can be centred in the bore. There is also the option of an alignment mandrel 
kit from a tool hire company. One of the mandrels will fit your clutch plate hub. 
Note that the long end of the clutch driven plate hub must face towards the rear, 
away from the flywheel. 


Offer up the clutch assembly 
to the flywheel and centre the 
disc by inserting the mandrel 
into the flywheel bearing. 
Tighten the bolts carefully, a 
little at a time, working in a 
diagonal manner, to a torque 
setting of 1.5 kgm (11 ft-lb.) in 
the case of a four-cylinder or 
2.0 kgm (145 ft.lb.) in the 
case of a V6 

When installing the clutch, 
take the opportunity to in- 
spect the flywheel face and 
the input shaft bearing. 


as Servicing 


The cover assembly — pres- 
sure plate and diaphragm 
spring — must not be disman- 
tled. Replace, if necessary with 
a complete assembly from 
your dealer, quoting the year of 
manufacture and the chassis number. Clutch units and driven plates are some- 
times changed to make them more efficient. If a later unit is interchangeable, al- 
ways endevour to fit the latest type. 


Inspect the driven plate and the linings, replacing the complete piate, if the linings 
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Fig. 2.1. — Checking a clutch disc for run-out. 


al close to the rivets. A dri ate ning 

grease or oil cannot be cleaned successfully and-should also be replaced. Note 
that different driven plates are fitted, depending on the engine in question. Apart 
from the diameter there are also different torsion springs in the centre hub. These 
are marked with a colour spot for ease of identification. Refer to Section 2.0 or 
cosult your parts supplier. All rivets should be tight and the torsion springs should 
be sound and unbroken. Check the condition of the driven plate splines. Clamp 
the driven plate between the centres of a lathe and apply a dial gauge to the out- 
side of the plate as shown in Fig. 2.1., at a diameter of 175.0 mm (64 in.). The 
max. run-out of the driven plate should be no more than 0.4 mm (0.016 in.). 
Check the rivet fastening of the clutch pressure plate and replace the plate, if loose 
rivets can be detected. 

Place a straight edge (steel ruler) over the friction face of the pressure plate and in- 
sert feeler gauges between the ruler and the surface. If the gap at the innermost 
spot of the friction face is no more than 0.3 mm (0.012 in.), the plate can be re- 
used. Fig. 2.2. shows this check. 


Fig. 2.2. — Checking the clutch pressure plate for distortion. The gap 
should be no more than 0.3 mm (0.012 in.) at the point shown. 


2.2.2. CLUTCH RELEASE BEARING 


The clutch release bearing is of the sealed type and must not be placed in any solvent. 
Check that the bearing revolves smoothly. To replace, press off the old bearing and 
replace with the new part. Make sure that the bearing is pressed squarely onto the hub. 


2.3. Clutch Pedal Adjustment 


The clutch pedal free play must be zero. There is no clutch pedal adjustment in the 
sense of ‘adjustment’, as the play is taken up automatically with each operation of the 
clutch pedal. This arrangement is specific to R.H.D. models and also incorporates a re- 
lay lever, mounted on the bulhead, a connecting cable and a pedal fitted with a so- 
called assisting device, which means that the pedal pressure is reduced when 
depressing the clutch pedal. 


The clutch pedal on L.H.D. models must be adjusted, but the opreation is not described 
inthis manual. 
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If you want to know how the self-adjusting mechanism operates, refer to Fig. 23 
and read on. 


ME S&T gearbox 


Fig. 2.3. — Schematic view of the self-adjusting mechanism fitted into the clutch cable. The numbers 
are referred to in the text: 


Two different phases of clearance take-up take piace. When the clutch pedal has 
returned to the released position, the clutch release lever on the transmission pulls 
on the cable (1) (L.H. view). The tube (2), which is activated by the cable (1) oper- 
ates the sleeves (3). They expand and allow the threaded section (4) to turn freely. 
When the clutch pedal is depressed, as is the case during the disengagement of 
the clutch, the sleeves (3) come into contact with the cone (5) (R.H. view). The 
sleeves can no longer expand and the device is locked in the new position. The 
take-up takes only place when neceesary. 

The assisting device for the clutch pedal operation can outlive its days, indicated 
by a “heavier'' clutch pedal. An adjustment is, however, possible. At the top of the 
clutch pedal, just below the clutch pedal shaft, there are two screws. Tightening 
the screws with the pedal-raised, will reset the device. 


2.4. Clutch Cable Replacement 


The clutch cable can be replaced by referring to Fig. 2.3. As you can see from the illus- 
tration, a model with the BES gearbox (four-cylinder) and a model with ME 5 1 transmis- 
sion (V6 engines) require a different clutch cable. Always purchase a Clutch cable with 
engine type and number and chassis number at the ready. Either the cable with the 
built-in adjusting device or the connecting cable may require replacement. The 
replacement requires that both cables must be disconnected from the relay lever and 
from the other end, i.e. the clutch release lever or the clutch pedal, depending which 
cable is replaced. Does not apply to V6 modeis since 1995. 


3. | MANUAL TRANSMISSION 


All models covered in this manual are fitted with a five speed transmission, but 
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four-cylinder and V6 models are fitted with a different transmission. 


3.0. Technical Data 


TRG ii. cons RE UN Grae eco as 5-speed gearbox, type ‘BE’ fitted to 4-cyl. 
models, type "ME 5T”’ fitted to V6 models. V6 
from 1995 with new MG5TB transmission. 


Together with final drive in one housing. 


Gearbox Transmission Type Identification (as available, not all U.K.): 


RN GHEIU CY Gea aie ae 2 CJ 01, 2 CJ 04 or CU 77 (from Jan. 1990) 
eS. Cine [iY Sn ec ae 2 CJ 07 or CJ 75 (from Jan. 1990) 
4 CIR cr ee CJ 07 or CJ 75 (from Jan. 1990) 
R6A/RFZ engine (Estate): ............-.000. 20 CJ 87 or 20 CM 15 (from April 1993) 
R6A engine from 1991 (new transmission): ..... 20 CJ 81 or 20 CM 14 (from April 1993) 
RFZ engine from 1993: .................05- 20 CJ 76 or 20 CM 11 (from April 1993) 
RDZ engine (Monopoint): .............-.605- 20 CJ 73 or 20 CM12 (from April 1993) 
GIORGI ares asi s elo tins « deschus tae abevecananee 640 2 GM 01 (2 GM 14 from Dec. 1990) 


2 GM 07 (from Oct. 1991), Estate 2 GM 12 (from Sept. 1991) 


Gear Ratios (not all are quoted): 


ist gear: ; 
Fourcylinder modelSiialle Saal ion a arilistes <e conse ya Aw gece s ee aU ARS ae 3.455 : 1 
WGimodelsviall:. sete. oR NS Oh) RS hs BR A ty jet 3.167 : 1 
2nd gear: 
2 CJ 01, 20 CJ 73, 2 CJ 04, 20 CJ 77, 20 CJ 8: eee 1850: 1 
2.C507 20 Cl LO 5COCI St 20 Cal Sls. a iiies seehaardngndvenrcnsa? igen 1% 0b onnepoarmsies os 1,850: 1 
Transmission with suffix ‘'CM’ and from 1995: ............ 0.00. cece eee 1.870 : 1 
THRDOMAISRION SURI IY PAR BEN fy AA Oe OG Fl | OWT Org 1820: 1 
2GMi01 23GM ta (WO)De yh. che Toate Ghia. ih). eevee ath oe 1834: 1 
2 GMi07;;GMiA2:(VB): rel traxiaey! a anemia deer onaeraeal ate clea ee 1.819: 1 
3rd gear: 
PRON EL) 17 UB OF 7 «B08 ©. fe: 7 Or ee TES ACI eee 1.280 : 1 
PGS OG LO CO Ts He eee Te Pee Oe MU ems maa na ates 1.149: 1 
2'C3:07,20 C375, 20° CL. BI ee sR, PS SEAS. SSNS, 1.360: 1 
Transmission with suffix “CMs... 0.0... 1.280 : 1 
Turbo! injection: ii. 7os San tee an Ba siet Petr ahh. Otani 1.250: 1 
4th gear: 
2CS 01, 20ICS 78) CO GUST tet, Mee Ces aa based ee oe seieyeid bs wyee ye oo 0 0.996 : 1 
2 CL 07820 Cd 75 2OICIB Ie pita gs sok oniga B% 040) SuclanePter gids gltee ws ae a 1.069 : 1 
ACU OAR COMCUNT Te RERG eR a ee oct eee hae Soe em nn ea 0829 : 1 
TRANSMISS I OMAW IU SUTIK OM tees wry Pega epeca Dare dh ons 0th eponere lov snus anapiariouar ds aye indenegerionts 0996 : 1 
SIE OSC Uae CEU ry thi od nae Jo wd ict ie oc co by onosetenm 4 whe: widiere, teehee» 0.996 : 1 
PUN OIIMIOUG Sartre see Ma era ye i vic iuels oes watts aM ad Wie Waker a", 0.969 : 1 
5th gear: 
SCHOlpeO) Cui TaneO CUB hee. 08 sale COCR Als Bul 0.757: 1 
SOMOS HOG laa iayy yiaetT. sicheeg yas ae o AEG es we eR ells Ge MAGE 6 0.658 : 1 
Be Me 20 IEE peeve cin vena nu var rvs wraiclgeuld sneer arsrareerowrera 0800 : 1 
TTEMSINSSHOM WIC SULTING IM Se oe asc oa vse gases apopsiane in. sumption & vibe stung aloes aye 0800 : 1 
TUG NSC Ot rice gs cc, ce, 8s, osc 36 ecto yore ta. I wanes ane Mpifsade So bea 1.767 : 1 
ANG MMOGGIS Mawnan Shes ew k eas at's les cece Lh ay eae | eer eee 0.750: 1 
ROVEISO Gear: iets Giese wee babe diowe every 3.334: 1 pategn: 3.154: 1 (V6) 
Lubrication: 
Del Broavscen cule Site, 2 RO a Aes aa wep NMEA RSTO OP 75 Wi80 W 
Canacty —IROUFCVIINGOL: irs y',h deeias Maa tiem de Approx 2.0 litres (3.8 Imp. pts.) 
— V6 engine: .. . .Approx. 1.85 litres (33 Imp. pia}, 22 2 litres (4 pat from 1995 
(OH ita melee ck wot «Mate, 0 cpa aa rr EE jot necessary, filled for life 
OitleveliGnecksneiers ANG. ties 0) ae hua ala, 2a Every 36,000 miles 
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meee! 0 RR eGo at Ve 4.067 : 
2GM 01 (V6):........-..------: : 
2 GM 07, 2GM 14,2. GM 12: ...-- 22 eee ees 4.063 : 
Turbo injection: .........0. 2.0 cette eee eee 4.210 : 


: ission has been introduced on 2.0 litre injection models from model year 
tet octane ples around April 1993. The latter transmission are recognised by the 
“CM” suffix (changed 2nd gear ratio). The axle drive ratio has been changed on V6 models 
from model year 1991 onwards. The change has taken place by altering the number of teeth 
on crown wheel and pinion. The latter modification affects the 2 GM 14 transmission. These 
changes must be observed if ever a replacement transmission is required.. 


3.1. Removal and installation 


The transmission may have to be removed to replace the clutch or clutch driven plate, 
apart from a replacement of the transmission. A suitable hoist or smal! hand crane is 
required to lift the engine in order to remove the transmission mounting. The operation 
is fairly complex as many parts must be removed in the engine compartment to gain 
access to the transmission attachments, connections, etc. The LHM fluid reservoir 
must be removed. This will leave the hydraulic system exposed. The Citroén workshop 
uses a special tool to protect the system against entry of foreign matter. The tool con- 
sists of a container to insert the filter head (which must be removed from the reservoir) 
and a cover plate to cover the reservoir. You will have to take your own precautions to 
prevent entering of dirt, etc. Proceed as follows for the model in question: 


Models with four-cylinder Engine ~ 


© Jack up the vehicle with the front wheels hanging down. Remove the front wheels. 
© Disconnect the battery negative and positive cables and remove the battery. 


© Remove the complete air cleaner. Depressurise the hydraulic system. 


Fig. 3.1. — Details for the removal of the LHM fluid reservoir (see text). 
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@ Refer to Fig. 3.1 and remove the fluid reservoir assembly. We would like to 


tepeat that you must take ali possible precautions to prevent contamination of 
the hydraulic system. Remove the screw (1) and a spring clip (2) and disengage 
the spring clip (4) across the hydraulic filter head. The filter head must now be 
lifted out and placed into the Citroén container, as can be seen on the L.H. side 
of Fig. 3.2. The cover, part of the special tool, is placed over the hydraulic fluid 
reservoir and secured in position with the large clip. The reservoir can now be 
removed. 


Fig. 32. — Details for the removal of the fluid reservoir, also showing where 
the air cleaner attachments are located. The filter head is inserted into the 
special container; the reservoir is sealed off with the cover. 


1 Hydraulic filter head 4 Flexible air cleaner bracket 
2 Hose clamp 5 Remove hose from connection 
3 Securing screw 6 Fluid reservoir 


Locate the main harness and the reversing light switch on the transmission and 
separate the connector plug. 

Looking at the top of the battery, near the R.H. rear corner locate two pipes. 
Remove the clamps around the battery case and remove two relays. One is 
next to the rubber protector, the other one at the front L.H. side of the battery 
carrier. The battery carrier must now be removed, as can the rubber protector. 
Disconnect the battery negative cable from its connection at the other end, the 
clutch cable and the speedometer cable. 

Disconnect the connector plug from the flywheel sensor on the transmission 
housing, if one is fitted. Also locate the connector from the speedometer drive 
and withdraw it. 

Disconnect the three gearchange linkages from the side of the transmission. A 
screwdriver is used carefully to prise off the ball joint sockets. 

Remove the starter motor securing bolts and remove the starter motor. Also to 
be removed is the output governor (disconnect the fluid lines) and the pressure 
regulator on the R.H. side. 

in the inside of the transmission-side wheel arch remove the splash shield and 
the vertical strut. 
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Remove e drive shafts (Section 4.1). Drain the transmission oil first. 


@ From underneath the transmission unscrew the flywheel cover. 
Attach chains or ropes to the hanger brackets of the engine and the other ends 
to a hoist or hand-crane and place a mobile jack underneath the transmission 
to keep it in position during the ae Spat rare ' ovaes . 
j ort mounting on the transmission side of the engine. 
7 ee the two bolts, the nut in the centre of the vertical shalt five 
bolts securing the metal cover and the metal cover. The stud in the centre must 
also be removed in order to obtain enough clearance for the transmission 
removal. Check once more that the engine and transmission are well supported 
before the mounting is removed. 
@ Remove the bolts between engine and transmission and withdraw the transmis- 
sion, still resting on the jack, from the engine. 


Note: The transmission can either be jeft on the jack as described above, if only 
the clutch must be replaced, or is lowered and removed. 


The installation is a reversal of the removal procedure. Note the following points as 
you go along: : 


© Once the transmission has been removed after a long time of service it is al- 
ways a good precaution to replace the clutch release bearing. The same, of 
course, applies to the clutch and driven plate. Lubricate the thrust bearing 
guide pin and the gear selector shaft with grease. 

® Check that the two dowel sleeves are in position in the cylinder biock mounting 
face. They must not have been left in the transmission. 

® Push the transmission against the engine, engaging the clutch with the clutch 
drive shaft. Have the engine rotated by a helper (pulling the fan belt to and fro 
should be enough) whilst the engagement is accomplished. Fit the transmis- 
sion to engine bolts and tighten them evenly to 4.0 kgm (30 ft.lb.). The starter 
motor can be fitted during the same operation. The torque is the same. 

@ Fit the vertical stud in the transmission mounting. The threads of the stud must 
be coated with “‘Loctite’' or similar. The stud must be tightened to 10 kgm (72 
ft.lb.). In the workshop a long socket is used to apply a torque wrench (No. 
7115). Without this socket you will have to guess the torque setting. 

© Fit the metal plate and tighten the bolts to 2.7 kgm (19 ft.lb.) and fit the remain- 
fgets of the mounting. The individual tightening torques are given in Fig. 


®@ Fit Or re-connect the remaining parts in reverse order. Take care not to con- 
taminate the hydraulic system when the fluid reservoir and the filter head are 
refitted. Secure the reservoir with the spring clip on one side and the screw on 
the other side. Finally fill the transmission with oil. 


Models with V6 Engine 


Read the instructions given on Pa ing wi 
: ge 125 before proceeding with the work. The same 
applies to the V6 models. The engine view in Fig. 1.6 may be of assistance. 


@ Jack up the vehicle with the front wheels hanging down. Remove the front wheels. 


e Disconnect the battery Negative and positive cables and remove the battery. 
© Depressurise the hydraulic system. 


@ Remove the complete air cleaner (8) together with the air intake duct (15). 
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® Remove the fluid reservoir assembly. Id like to repeat that you must 
take all possible precautions to prevent contamination of the hydraulic system. 
Remove a screw, located behind the air cleaner attachment (1). The spring clip 
on the opposite side of the reservoir will be visible when the air intake hose has 
been removed (the end sticks out). Remove the clip. Free the clip securing the 
fluid reservoir filter head (similar attachment as shown in Fig. 3.1, across the 
filter head). The filter head must now be lifted out and placed into the Citroén 
container, as can be seen on the L.H. side of Fig. 3.2. The cover, part of the 
special tool, is placed over the hydraulic fluid reservoir and secured in position 
with the large clip. The reservoir can now be removed. Filter head and reservoir 
are treated as shown in Fig. 3.2. 

® Disconnect the centre plug and the side plug from the ignition coil. Underneath 
the side plug you will find a connector (for the ignition module). Withdraw it. 

® At position (2) in Fig. 1.6 remove two screws and remove the power supply unit. 

® Remove the various clamps securing the cables to the battery carrier. 

® Next to the battery carrier (below the ignition coil) there could be a unit (de- 
hydrator). Remove the two securing screws (left and right) and push the unit to 
one side. 

® Undo three screws and take out the battery case. 

® Locate the area with the cable connections and disconnect an earth cable, un- 
screw the bracket for the pressure regulator return, two bolts securing the 
hydraulic pipe and release the flywheel sensor. There is no need to remove the 
latter completely. The reversing light switch is also in this area. Remove the 
connector plug. 

® Disconnect the clutch cable and the speedometer drive cable from the trans- 

mission. 

Disconnect the three gearchange linkages from the side of the transmission. A 

screwdriver is used carefully to prise off the ball joint sockets. 

@ Remove the heat shield for the starter motor (3 screws) and then unscrew the 
three starter motor bolts. Pull the starter motor out of position without removing 
it completely. 

® Near the starter motor you will find the pressure regulator which must be 
detached. First disconnect the two hydraulic pipes and then unscrew the two 
clamps securing one of the pipes. Remove two securing screws for the pres- 
sure regulator and push the unit to one side. 

®@ Remove two covers from the flywheel housing. One is secured by 3 screws, the 
other one by two screws. 

@ From below the vehicle remove two transmission-to-engine bolts. 

@ In the inside of the transmission-side wheel arch remove the splash shield and 
the vertical strut (one bolt at each end). 

@ Remove the drive shafts (Section 4.1). Drain the transmission oil first. 

@ Attach chains or ropes to the hanger brackets of the engine and the other ends 
to a hoist or hand-crane and place a mobile jack underneath the transmission 
to keep it in position during the following operations. 

® Remove the engine support mounting on the transmission side of the engine. 
To do this, refer to Fig. 33 on the next page and remove the nut (1) in the 
centre of the mounting. Locate the 5 bolts (2) securing the mounting bracket to 
the body shell and remove them. Two of the bolts are hidden in one corner. Re- 
move the mounting bracket from the transmission. Underneath you will find a 
further bracket, but this one is bolted to the transmission, as you can see in 
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. 3.4. The bra 

r aot as the vertical shaft 
will note the wheel arch open- 
ing if left in place. Remove the 
three bolts (two on one side 
and one on the opposite side). 
Remove the bracket from the 
transmission. Check once 
more that the engine and 
transmission are well support- 
ed before the mounting 's 
removed. 

@ Remove the two bolts between 
engine and transmission at the 
top (left and right of the: lever) 
and withdraw the transmission, 
still resting on the jack, from 
the engine. 


Note: The transmission can 
either be left on the jack as 
described above, if only the clutch 
must be replaced, or is lowered 
and removed. 


Fig, 23. — View of the transmission-to-body mounting. 
The installation is a reversal of the = The nut (1) and the bolts (2) must be removed to free 
removal procedure. Note the fol- the mounting of the transmission. 


lowing points as you go along: 


®@ Once the transmission has 
been removed after a long 
time of service it is always a 
good precaution to replace 
the clutch release bearing. 
The same, of course, ap- 
plies to the clutch and 
driven plate. Lubricate the 
thrust bearing guide pin 
and the gear selector shaft 
with grease. 

© Check that the two dowel 
sleeves are in position in 
the cylinder block mounting 
face. They must not have 


been left in the trans- Fig. 34. — Alter the mounting bracket in Fig, 43 has been 
mission. removed, unscrew the three boits (1) to take out the brack- 


© To ensure that the clutch et bolted to the transmission. 


ee bearing remains in contact with the clutch unit, pull the release lever as 
ar as possible towards the top of the transmission and place a piece of wood 


between lever and transmission case to wedge the lever in position. 
© To guide the transmissi 
guide studs which can 
cation. Cut a slot for 
cylinder block. 


on during the installation it will help if you prepare two 
be screwed into the upper tranmsmission-to-engine lo- 
@ screwdriver int the studs and screw them into the 


@ Push the transmission against the engine, with two upper mounting holes over 
the fitted studs and engage the clutch with the clutch drive shaft. Have the en- 
gine rotated by a helper (pulling the fan belt to and fro should be enough) 
whilst the engagement is accomplished, i.e. the transmission is pushed fully 
against the engine. Remove the two guide studs with the screwdriver. Lift and 
lower the transmission slightly, as the studs may be wedged in position. 


@ Fit the transmission to engine bolts and tighten them evenly to 60 kgm (43.5 
ft.!b.). 


® Fit the mounting bracket to the transmission as shown in Fig. 3.4. The three 
bolts (1) must be coated with “Loctite” and are tightened to 3.0 kgm (22 ft.lb.). 


@ Refer to Fig. 3.3 and refit the transmission-to-body mounting. Tighten the five 
bolts (2) to 2.7 kgm (20 ft.lb.) and then the nut (1) in the centre to 8.0 kgm (575 
ft.lb.). 


@ Remove the slings and hoist from the engine. 


@ Fit or re-connect the remaining parts in reverse order. Take care not to con- 
taminate the hydraulic system when the fluid reservoir and the filter head are 
tefitted. Secure the reservoir with the spring clip on one side and the screw on 
the other side. Do not forget the two transmission-to-engine bolts at the lower 
end of the transmission. The tightening torque is 60 kgm (43.5 ft.lb.). Remove 
the wooden block to free the clutch release lever. Fit the starter motor and tight- 
en the three bolts to 1.8 kgm (132 ft.!b.). Finally fill the transmission with oil. 


3.2. Transmission — Overhaul 


As special tools are necessary to overhaul the transmission and also the differen- 
tial, apart from the fact that three different transmissions are fitted to the models 
covered in this manual, we do not intent to describe the dismantling and assem- 
bling of the unit. If faults are experienced with the transmission or final drive unit, 
we recommend to fit an exchange unit or have the original assembly overhauled. 
If you intent to fit a second-hand transmission at some stage double check that the 
transmission is suitable for your particular vehicle. You not necessarily need the 
latest version, but the gear ratios and the final drive ratio has been adapted to the 
power of the engine and must therefore be retained. V6 with new unit from 1995. 


3.3. Transmission Oil 


Both transmission types are filled for life with the oil given in Section 3.0. It is, 
however, a well known fact that transmissions sometimes develop small oil leaks, 
not always visible and for this reason the oil level should be checked every 36,000 
miles and, if required, corrected. Any unusual oi! leak, of course, requires a more 
frequent oil check and the necessary corrective measure to cure the leak. Leaks 
can occur on the exits of the drive shafts, for example. 


The oil filler/oil level check plug is fitted into the rear end of the transmission, 
where the cover is fitted to the transmission case. Either a hexagonal-head plug or 
an internal socket plug (Allen key required) is used. To check the oil level insert the 
forefinger into the plug opening. The oil must be felt. Otherwise top-up with the 
recommended oil. You will need a grease gun, filled with oil, to fill in the oil. Finally 
clean and refit the plug. The tightening torque is 2.0 kgm (145 ft.lb.). 
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3.4. Automatic Transmission 


An automatic transmission, type ZF 4 HP 18 is available for models with R6A, RFZ, 
SFZ, S6A engine models as aiternative to the manual transmission. The transmission 
consists of a torque converter, comprising three elements, an epicyclic gear train, 
providing four forward gears and one reverse. Ahydraulic unit ensures the automatic 
control of gear changes. A gear-type oil pump, permanently driven by the converter im- 
pelier, supplies the hydraulic unit and the the converter and provides lubrication for the 
ear train. 

aes iagal hydraulic regulator, driven by the counter-shaft depends on the drive 
wheel rotation and actuates under the action of the centrifugal force the balance 
weights, which transform the speed signal intoa pressure signal by fluid lamination. 
This pressure, which is analysed in the hydraulic unit, will determine the gear changes. 
Due to the complexity of the automatic transmission, only carry out the operations 
described below. All other matters should be referred to a specialised workshop with 
the necessary equipment and experience in dealing with automatic transmissions. 


3.4.0. TECHNICAL DATA 


Makeandtype: ........ i: DAS tbs pee Fafa eae) ZF, type 4 HP 18 
Transmission Identification Code: 
Roureviinderengines: 20°. Poe 2GZ 80,2 GZ 85 or2GZ 95, 
mers Ser ROY. EAMES IAIN, Sei) KBO oes. 2GZ79,2GZ900r2GZ93 
erie EOM-CYIINGOL: =» ice Gis Scietsaree tal. escort bared a ee as 2GZ95 
Ms eee hitter Naan TON oh I ace imo omc gala a oe ee 2GZ97 
Se itis ny eI Ab RE a ai eh 4 forward, one reverse 
Torque Converter: 
W212) 3 \Uaha ie Geena sc ca Bin i ll i 3 eB Fichteland Sachs 
[SR CRS US = 223 ho ea a gto wl 260 mm diameter with hub damper 
Ream ae rea SDBGG! ere el ales, St ccd Setse omnis. Bish ssesee oc.ss coessteowarscsencce 2300 rpm 
HOTOMSUIRIDIICALION:, 5...» a cise ese «nce bow sree « 1.88 to 2.66 : 1, depending on mode! 
Gear Ratios (approx.): 

MEE ts et yet tee SS ONE ON UGO! Sha 2.58: 1 
Ete PoLel nn.) ahh) Carte heel ee 1.41:1 
II ERS. OO phe Aol cide: oleh. o en sl, 1.00: 1 
EEE EC nn 0.74:1 
ee Nee 2.88: 1 

ee 4.278 : 1 (18/77) — Ali models 
Lubrication: 
igeCo ee eee BBDOA 


- Capacity: 
Four-cylinder model: 
V6 model:. . . « 


Filterclesning intervais(workshop): 2.2.22 2 02202222 i cite $2000miles 
Mi epeee Adjustment (selector lever in 4 
engine: Obie alc he etd eae eR ae 950 + 50rpm(1050 + 50 rpmwith A/C system 
engine:........... pecte eover Teele set NV, 800 rpm (850 rpmwith A/C asemh 
engines (notadjustable): ............., 800 rpm (900 rpm with A/C system) + 50rpm 
Idle Speed Check (selector lever in 12) ie ea) 1 


00 rpm less (4-cyi.), 50 rpm less (V6) 
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3.4.1. REMOVAL AND INSTALLATION 
The removal of the transmission on its own is not possible irrespective of the 
model. The engine and transmission must be removed from the vehicle as ex- 
plained in the relevant sections for the four-cylinder and the V6 engines. The trans- 
mission can then be removed from the engine. As the power unit will most 
probably be suspended on the hoist, lower it as far as possible so it just touches 
the ground. Then remove the transmission as follows: 


® Locate the kick-down cable on the throttle valve housing, undo the cable brack- 
et and turn the operating segment against the tension of the spring until the ca- 
ble end can be disengaged. 

@ Remove the hydraulic compoenents mounted on the transmission and release 
the pipes. The flywheel or T.D.C. sensor is fitted at the top of the enginefrans- 
mission housing and must be removed. 

® From the bottom of the assembly remove the panel covering the converter 
housing opening. You will have to lift the power unit accordingly to reach the 
screws. 

® The the starter motor ring gear must now be prevented from rotating to remove 
the drive plate to converter bolts. Lower the engine and transmission so that it 
just touches the ground. Three bolts must be removed. Turn the crankshaft by 
applying a socket to the crankshaft pulley nut or bolt; depending on the engine 
until the first of the bolts appears in the opening. Ask the helper to insert the 
blade of strong screwdriver into the teeth. Apply a socket with extension to the 
drive plate bolt and proceed to unscrew the bolt. The crankshaft will rotate until 
the screwdriver stops against the cylinder block. The bolt can now be slack- 
ened. Rotate the engine and proceed in the same manner to remove the re- 
maining bolts. Note that the converter can drop out of the housing when the 
transmission is removed. Follow the advice given below. 

Remove the starter motor shield and the starter motor. 

® The transmission can now be removed from the engine, but remember that the 
unit is fairly heavy. Injuries must be avoided under all circumstances. Make 
sure that the engine oil sump is sitting fairly solid on the floor and remove the 
four bolts securing the transmission to the cylinder block. 

® Withdraw the transmission slowly until it disengages from the engine and move 
it away slowly. As this takes place observe the converter inside the transmis- 
sion, i.e. always push it back into the housing if it tries to move out. 

® After the transmission is removed make up a fairly strong metal strip. One end 
of the strip must have a hole, big enough to fit a starter motor bolt. Bolt this 
side to the centre starter motor bolt hole, place the other end of the metal strip 
across the torque converter and then tighten the bolt and nut. The metal strip 
will now push against the converter and keeps it in position. 


The installation of the transmission is a reversal of the removal procedure, but note 
the following points. First check that the converter is fitted correctly. 


® Push the converter fully into the housing. The converter for a vehicle with four- 
cylinder engine has a centering ball joint at the outside. The tip of the ball joint 
must protrude 9 mm beyond the outer face. Place a steel ruler across the 
mounting face and check that this is the case. 
@ The converter for a vehicle with V6 engine must be below the transmission 
“mounting face, i.e. the gap between the inner centering bore and the mounting 
face must be 5 mm. Again measure with a steel ruler. If the dimension is ob- 
tained, the converter is fully home. 


132 


New tubular drive shafts with MEST and automatic transmission. 


Attention: 


the drive plate with grease and insert it. 


i i tre of | 
Pe ate RL det lex are fitted at the top of the cylinder block 


Make sure that the two dowel sleeves 
mounting face. : P 
© Join the transmission to the engine and insert the four bolts. Tighten the » 4 
gradually, always check that the gap closes equally. Finally tighten the bolts to 
6.0 kgm (43.5 ft.Ib.). : rN 
i te-to-converter bolts in reverse order to the removal. lighten 
a the bots Saal, ie. the crankshaft must be rotated several times. The final 
torque is 65 kgm (47 ft.!b.). 
® Carry out the remaining operations in reverse order to the removal procedure. 


3.4.2. TRANSMISSION FLUID 


Fluid Level Check: The fluid level of the automatic transmission must be 
checked when the fluid has its operating temperature (80° C), with the engine run- 
ning and the selector lever in the “Park”. Change the lever through the gears be- 
fore placing it in the “‘Park’’ position. 

The fluid dipstick has two markings, a “Min” mark and a “Max.” mark. The level 
should be near the ‘‘Max’’ mark when the fluid is hot. Only when, in emergency, 
the fluid level is checked in cold condition, should the fluid level be around the 
“Min” mark. 


Fluid Change: The initial fluid changes will already have been carried out during 
the warranty time of the vehicle, i.e. your first fluid change should not be taking 
place before at least 24,000 miles havew been covered. A drain plug is fitted to the 
bottom of the transmission and must be removed with a square-headed wrench to 
drain the oil. Do this when the fluid is hot to facilitate the draining. Most of the fluid 
will, however, remain in the transmission and only approx. 2.0 to 2.5 litres (around 
4 pts.) will be required to re-fill the transmission. Tighten the drain plug to 4.5 kgm 
(32.5 ft.lb.). Fill the fluid through the guide tube for the dipstick. 

Drive the vehicle for a while, re-check the fluid level and top- up if necessary. 
Every 60,000 miles the filter at the bottom of the transmission should be cleaned. 
A blanking plug is fitted to the bottom of the oil sump, held in position by three 
screws, If you carry out the filter cleaning remember that most of the fluid is con- 
tained in the oil sump (apart from the fluid in the converter) and a large container 
must be placed under the transmission before the plug is unscrewed. Remove the 
cover and withdraw the filter. Both the filter and the magnet on the inside of the 
Cover must be thoroughly cleaned. Replace the two sealing rings (one on the filter 
and one on the cover). Tighten the screws to 1.0 kgm (7.2 ft.ib.). 


4. DRIVE SHAFTS 


The drive Shafts of the XM have a so-called tri-axe constant velocity joint, which can 
Slide on inner splines and a none-siiding homokinetical CV. joint on the wheel side. The 
nut at the ends of the drive shafts are tightened to a very high torque and secured in po- 


sition by peening over the metal of the nut. 


- “tae points should be noted when dealing with the drive shafts of the different 
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@ The drive shafts of the four-cylinder engines, i.e. with the BE3 transmission, 
have four annular grooves in the cente of the shafts, near the outer ends. The 
L.H. drive shaft is secured in the differential side gear by means of a spring. 

@ The drive shaft of models fitted with the V6 engines and 12 valves are identified 
by having a plain shaft between the CV. joints, i.e. no grooves are machined. 
The L.H. drive shaft is secured by a spring in the differential side gear. 

@ A toothed rotor is fitted to each drive shaft if the vehicle has an ABS system. 

@ Specific drive shafts are fitted to models with 24V engine, with an additional 
anti-centrifugal ring on the outer joint. 

® The CX. joints are filled with grease, but different amounts are used (see Sec- 

tion 4.1). 


4.0. Drive Shaft — Removal and Installation 


It should be noted that the oil seal for the drive shaft in the gearbox housing must 
be replaced if a drive shaft is removed, irrespective what type of repairs are being 

carried out. The nut at the end of the drive shaft is tightened with a very high tor- 
que and subsequently secured with a nut lock and a locking clip, inserted into a 
hole in the drive shaft end. If the nut is slackened or tightened when the vehi- 

ae is resting on chassis stands, take the necessary precautions — Safety 
irst. 


e Jack up the front of the vehicle, with 
the wheels hanging free and re- 
move the wheel. Remove the oil 
drain plug from the bottom of the 
transmission and drain the oil into a 
suitable container. If ABS is fitted, 
remove the sensor for the wheel 
speed from the axle. 

@ Counterhoid the wheel hub in suita- 
ble manner, remove the securing 
pin out of the drive shaft end, re- 
move the nut lock and and slacken 
the nut with a 35 mm socket. Nor- 
mally a fixture as shown in Fig. 4.1. 
is used to restrain the hub. Other- 
wise screw two wheel! bolts back 
into place and insert a tyre lever be- 
tween the bolts to hold the hub. 


® From the bottom of the suspension 


Fig. 4.1. — Counterholding the wheel hub dur- ball joint remove the nut as far as 
ing removal of a drive shaft nut. Arrange the the end of the stud thread and us- 
tool lever on the other side when the nut is ing a suitable puller, as for example 
tightened. shown in Fig. 4.2, separate the ball 


joint stud from the steering knuckle. Release the suspension arm from the 
steering knuckle. 


To remove the L.H. drive shaft: 


@ Pull the swivel joint towards the outside until the end of the drive shaft end is 
free and withdraw the left-hand shaft out of the transmission. Push the steering 
knuckle to one side as far as possible to withdraw the shaft. 
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Fig. 4.2. — Removal of the lower suspension ball joint. 
1 Nut at end of thread 1892-T Special puller 


© As already mentioned, immediately remove the oil seal from the inside of the 
gearbox opening, as complete loss of oil can result if the old oil seal allows oil 
to run past it. 

Remove the R.H. drive shaft as 

follows: 


@ Follow the drive shaft towards 
the inside. There you will find 
the intermediate bearing. Two 
nuts with bolts are used to 
secure the assembly in posi- 
tion. First slacken the two 
nuts at the top and bottom 
(Fig. 4.3) and then turn the 
bolt heads by a quarter of a 
turn in clockwise direction. 
Remove the drive shaft from 
the wheel hub as described 
above and then the other 
drive shaft half from inside 
the transmission. A dust seal 


is fitted to the transmission : F ; 
nd j . 43, — rmediate shaft 
end and can “a i Fig. 4.3. — The two nuts secure the intermediate sha 


i bearing. The bolt heads on the inside must be rotated 
re-used. Immediately remove _ py a quarter of a turn to free the bolls. 
the oil seal from the gearbox 


Opening. 
Thoroughly clean the area around the differential outlet opening. Lubricate a new 
Oil seal and drive it into the transmission opening until flush with the housing. Use 
a Suitable mandrel to drive the seals into the transmission, taking care not to 
damage them. Lurbicate the oil seal lips with grease. 


Fit the two drive shafts as described on the next page. 


LLZFr.ONS 


BT ONY 
ude J) 
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L.H. Drive Shaft 


® !nsert the drive shaft into the differential side gear splines. Take care not to 
damage the oil seal during installation. Rotate the shaft as necessary in order 
to engage the splines. 

@ Pull the steering knuckle towards the outside and insert the drive shaft into the 
steering knuckle and wheel hub. Push the steering knuckle back in position. 

® Fit the suspension arm ball joint into the bottom of the steering knuckle. Fit a 
new self-locking nut to the bail joint stud and tighten it to 4.5 kgm (32.5 ft.Ib.). 


R.H. Drive Shaft 


@ insert the drive shaft into the intermediate bearing and fit the rubber dust seal 
to the end of the shaft. Insert the shaft end into the splines of the differential 
side gear, again rotating it as necessary to obtain the engagement. 

@ Slightly grease the intermediate bearing outer track and insert it into its recess. 
Insert the drive shaft into the wheel hub as far as it will go. 

@ Place the offset wheel bolt heads againsi the bearing outer track and tighten 
the two nuts in Fig. 4.3 to 1.0 kgm (7.2 ft.lb.). 


Both Shafts: 


@ Fit a new hub nut to the shaft end and tighten the nut as much as possible to 
draw the shaft into the hub. The final tightening should take place when the 
wheels are resting on the ground. 

@ Top-up the gearbox oil level, but first make sure that the drain plug is tightened 
to 4.5 kgm (32:5 ft.lb.). The oil filler plug is located on the side of the pressed 
steel cover. A square-headed key is required to remove the plug. Insert the 
finger into the hole. As soon as the oil level is reached, there is enough oil in 
the gearbox. Tighten the level piug to 2.2 kgm (16 ft.!b.). 


@ Refit the front wheels and lower the vehicle to the ground. Tighten the hub nut 
to 35 kgm (252 ft.lb.). Fit the nut lock over the tightened nut and insert the 
securing clip. If it cannot be immediately, remove the nutlock, tighten the nut a 
little more and refit the nut lock and the securing clip. Make sure the clip is fully 
inserted. Tighten the wheel bolts to the specified torque 


4.1. Spider Couplings 


Replacement of the rubber beliows is the only servicing operation recommended. 
Wear or damage to the shaft or joints will call for the unit to be replaced. Note that 
the replacement of the rubber bellows should only be carried out with the special 
service kit supplied by Citroen dealers. This kit contains the essential measure of 
grease which must be used. Note that the parts of the constant velocity joints are 
matched and must on no account be mixed or interchanged. 


Clean the internal parts of all old grease but DO NOT use Solvents. 


The replacement of the rubber boot on the wheel side also requires the replace- 
ment of the rubber boot on the gearbox side. Proceed as follows to replace the 
rubber boot(s): 


Clamp the drive shaft into a vice, using soft-metal jaws and remove the rubber 
boot clamps. Cut-off the edge of the slide joint cover with a hacksaw, bend over 
the outside edge and remove it from the joint housing. Take care not to damage 
the housing. The cover must always be replaced. 
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Fig. 4.4. — Dismantling an inner drive shaft joint. 
1 Mark position of spider to drive shaft 4 Spring 
2 Slide joint housing 5 Spider securing snap ring 
3 Sealing washer 6 Spider rollers secured with rubber band 


Remove the slide joint housing from the shaft and, using paint, mark the spider 
assembly and the shaft at opposite points to assure assembly in the same posi- 
tion. Use a rubber band and wind around the bearing rollers to prevent them from 


coming off the journals. 


Fig. 4.5. — Securing the joint housing cover to the joint 
housing. 


Remove the snap ring from the 
end of the shaft and press the 
shaft through the spider assem- 
bly. Hold the drive shaft from un- 
derneath. The snap ring must 
always be replaced. Remove the 
rubber boot from the shaft. 
Remove the rubber boot from 
the shaft and remove the rubber 
boot for the outer joint. 


Thoroughly clean all parts and 
check for wear. Check the spider 
assembly assembly for damage 
to the needle bearings and 
washer. Replace parts as 
necessary. 

Assembly is a reversal of the 
removal procedure. Grease a 
new “O” sealing ring and fit in 


position. To secure the slide joint cover, bend the edge over the joint housing on 
the entire circumference. Place a wooden wedge over the joint as shown in Fig. 
4.5 and bend the edge over the joint housing. The wedge will prevent damage to 


the housing. 


Slide a new rubber boot with the small clamp band over the shaft and clamp the 
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drive shaft into a vice, using soft-metal jaws. Slide the spider assembly over the 
shaft (with the chamfer on the inside leading) in accordance with the marks made 
during dismantling. 

Drive the spider assembly in position, using a soft-metal hammer and fit the snap 
ring. The rounded-off side of the snap ring faces the spider assembly. 

Fill the joint with 150g (BX3 transmission) or 300 g (ME 5 T transmission) of the 
recommended Citroen grease and attach the rubber boot with the larger clamp 
band. Take care that all air has been removed from the inside of the boot. To do 
this, insert a thin metal rod (for example a screwdriver blade) between the boot and 
the joint) and press the rubber boot together. 

Refit the rubber boot to the outer joint, filling the joint with 130 g (BE 3) or 160 g 
(ME 5 T) of the recommended Citroen grease. Wipe off all surplus grease. 


NOTE: Remember that shafts for four-cylinder and V6 engine models are not the 
same, although both appear to be identical at first glance. 


4.2. Intermediate Bearing 


The intermediate bearing can be replaced after the R.H. drive shaft has been re- 
moved as described above. Unscrew the intermediate bearing bracket from the 
cylinder block. If the bearing has not come away together with the drive shaft, re- 
move it together with the oil seal out of the bracket. A press is used for this 
operation. 


Fit the new bearing and the oil seal to the bearing bracket and fit the intermediate 
bearing bracket to the cylinder block. Refit the drive shaft as described in Section 


40 and finally tighten the bracket nuts (always use new self-locking nuts) to a tight- 
ening torque of 1.0 kgm (7.2 ft.lb.). 


5.0. Technical Data 
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Steering Box 


The power steering assembly is shown in Fig. 5.1a. It consists of a flow distributor, 
a control valve integral with the steering rack pinion and a hydraulic cylinder, 
mounted below the steering rack. The steering is mounted as shown in Fig. 5.1b. 


Fig. 5.1a. — Sectional view of the power-assisted steering. The hydraulic cylinder is located below 


the steering rack. 


mDaN = kgm 


Fig. 5.1b, — Sectional view of the steering attachment. Note the thrust wash- 
ers (1) under the bolts (2). The heat shield (3) must be removed. 


The flow distributor distributes the flow of the hydraulic fluid between the main 
hydraulic circuit for the suspension and the brake system and the steering circuit. 
It limites the pressure in the steering system. 

The control valve is fitted is fitted to the steering pinion and control the supply 
etcamitte in the steering system in accordance with the force on the steering 
wheel. 

The hydraulic cylinder transfers the hydraulic pressure Created inside the steering 
Onto the track rods and thereby to the wheels. 


5.1.0. REMOVAL AND INSTALLATION 


® Jack up the front end of the vehicle and place stands underneath the body so 
that the front wheels are hanging down. The front wheels must be removed to 
obtain more operating space to disconnect the track rod ball joints. 

© Open the pressure release screw and rotate the steering wheel from lock to 
lock to eject the fluid from the steering system. 


© Remove the felt material coating from under the lower trim of the instrument 
panel. : 
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Refer to Fig. 5.2 for the following operations: 


@ Remove the clamp bolt (1) securing the intermediate shaft (2) to the steering 
column shaft to free the connection. Also remove the clamp bolt (3) to free the 
flexible steering coupling from the steering pinion (rotary vaive). 


Fig. 5.2. — Details for the removal and installation of the steering. The num- 


bers are referred to in the text. 


© Withdraw the steering coupling (4) from the steering pinion (5). 
@ Disconnect the gearchange linkages from the transmission and push the long 


gear selector shaft to one side. 


Fig. 5.3, — Separating a track rod ball joint from the 
steering lever with a bali joint puller. 


© Separate the exhaust 


manifold connection. The ex- 
haust assembly must be tied 
to the underside of the body. 
Do not allow it to hang down 
on its rubber mountings. 
Disconnect the pipes con- 
nected to the steering unit. 
Do not unscrew, however, the 
connection (6) in Fig. 5.2. Un- 
derneath there is a valve 
which could be destroyed 
during installation or even get 
lost. 


@ Remove the nuts securing 


the track rod ball joints to the 
steering lever and, using a 


suitable ball joint puiler as shown in Fig. 5.3, separate the ball joint connection. 
It may be better to leave the nuts on the ball joint studs to protect the threads. 


© Remove the heat shield above the steering unit and locate the two steering 
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mounting bolts. These are located inside two openings in the crossmember. On 
the nut-side of the bolts there are two thrust washers which must be retrieved 
before the bolts are removed. Mark the position of the washers and shims for 
installation as they must be refitted to their original position. 
If the track rod joints are to be removed, slacken the locknut and unscrew the joint, 
at the same time counting the number of turns necessary to fully remove it. Write 
the number of turns on a piece of paper. Screw the new joint onto the track rod by 
the same number of turns. This will set the track rod length to the correct value for 
the adjustment of the toe-in. 
The installation of the steering box is carried out in reverse order to the removal 
procedure, but the following points should be noted: 


@ Check the condition of the steering rubber gaiters and make sure that the re- 
taining clips are properly fitted. 

@ Set the steering box in the straight-ahead position, i.e. both track rods must pro- 
trude by the same amount from the rack housing. 

@ Insert the two mounting bolts into crossmember and steering and fit the two 
thrust washers to their origina! position on the other side of the bolts. 

@ Fit the two bolts with washers and new self-locking nuts and tighten the nuts 
equally to 7.0 kgm (52.5 ft.Ib.). 

® Fit the heat protection panel over the steering box. 

@ Re-connect the three hydraulic pipes (two to the steering, one to the hydraulic 
cylinder) and the gearchange linkages. 

@ Refit the exhaust pipe to manifold connection with the springs and the washers. 
Tighten the nuts evenly across to 1.0 kgm (7.2 ft.lb.) to obtain a good seal. 

@ Turn the two steering knuckles into the straight-ahead position and turn the 
steering wheel until the single spoke is in its normal direction. In this position 
re-connect the flexible steering coupling with the rotary valve (steering pinion) 
and the intermediate shaft with the steering column shaft. The coupling is tight- 
ened to 2.0 kgm (145 ft.lb.), the steering shaft conenction to 2.3 kgm (165 ft.lb). 
tighten the bolt to 1.4 kgm (11 ft.Ib.). 

€ Re-connect the track rod ball joints to the steering levers. New self-locking nuts 
must always be used. Never try to use the old nuts, even if they look in good 
condition — Safety first. The nuts are tightened to 4.5 kgm (32.5 ft.lb.). 

@ Carry out the remaining operations in reverse order. Do not forget to tighten the 
pressure regulator release screw and observe the wheel bolt tightening torque. 
Check and/or adjust the toe-in as described later on. 


5.1.1. SERVICING 


The steering box should not be dismantled. In the event of wear or damage it is 
necessary to obtain a replacement unit. 


52. Steering Flexible Coupling 


The flexible coupling can be changed without removing the steering from the ve- 
hicle, it must, however, be removed from its attachment to lower it. 

Remove two bolts securing the steering. Lower the steering and remove the bolts 
Securing the flexible coupling to rotary valve (steering pinion) and the flange of the 
Steering shaft. Withdraw the coupling. 
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The installation is a reversal of the removal procedure. Tighten the coupling to the 
rotary valve to 2.0 kgm (145 ft.lb.). Tighten the steering mounting bolts as 
described in Section 5.1. 


5.3. Track Rods 


The track rods can be replaced with the steering fitted to the vehicle, but due to 
the confinement of space it may be of advantage to remove the steering. 

Jack up the front end of the vehicle and remove the wheel on the side in question. 
Unscrew the nut securing the track rod ball joint to the steering lever and, using a 
pulier as shown in Fig. 5.3, disconnect the track rod ball joint. 

Remove the steering gaiter from the track rod and from the steering box (open the 
wire clip by bending the ends together) and withdraw it along the track rod. 
Thoroughly clean the connection of the track rod on the steering rack to find the 
lock plate and bend back the lock plate with a chisel or strong screwdriver. The 
track rod is connected by means of the actual inner ball joint to the steering rack. 
Citroén workshops use a special tool to remove the ball joint housing, but a pair of 
mole grip pliers or a pair of water pump pliers should be able to separate the con- 
nection. The round bail joint housing is very strong and the risk of damage is very 
little. Unscrew the rod as soon as it is free. Remove the lock plate and the plate 
washer. The lock plate should be replaced. 

To remove the track rod end, slacken the locknut and unscrew the ball joint, at the 
same time counting the number of turns necessary to do this. Refit the new ball 
joint the same number of turns. 

if the track rod is replaced, attach it to the steering rack and tighten the ball joint 
housing as tight as possible with a pair of mole grips. Bend over the lock plate to 
secure the inner ball joint in position. Do not forget the plate washer between the 
ball joint housing and the steering rack. 

Smear the steering rack with the recommended grease and attach the steering 
gaiters. Re-connect the track rod ball joint to the steering lever, using a new self- 
locking nut, and tighten the nut to 4.5 kgm (32.5 ft.!b.). : 


5.4. Front Axle Geometry 
55.0. INTRODUCTION 


The front axle geometry must be checked when the vehicle is empty, with 1 gallon 
of petrol in the tank. The vehicle must be at its correct heights at the front and at 
the rear. The engine must be idling and the vehicle must be in the “normal driv- 
ing‘* position when the measurements are carried out. 


The height of the vehicle at the front, measured between the rear crossmember of 
the front axle unit and the point of wheel contact with the ground, must be 144 mm 
on models with 4cylinder engine or 149 mm on models with V6 engine. The 
height difference is due to the different tyre size. A tolerance of +10 to —7 mm is 
acceptable. 

The height of the vehicle at the rear is measured from the point where the rear si- 
lent block mounting is resting on the body underfloor and the ground where the 
vehicle is resting on. Again different values apply, i.e. 431 mm for models with 
4-cylinder engine or 436 mm for models with V6 engine. The tolerance values are 
the same as given for the height at the front. 
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54.1. 


The castor angle cannot be adjusted. The angle can be measured with a conven- 
tional instrument and should be as given in Section 5.0. Note that models with 
standard suspension and hydroactive suspension have the same setting. To be 
precise, the value is 3' less on a model with hydroactive suspension, but this devi- 
ation can only be detected electronically. A tolerance of plus or minus 30’ is per- 
missible, If the obtained values are outside the limits, you can assume that there 
is some kind of distortion in the front suspension. In this case, have the front sus- 
pension checked professionally. 


54.2. CAMBER ANGLE 


Check the camber of the two wheels with a camber gauge. The difference be- 
tween the two sides must not exceed 1° The correct camber figures are given in 
Section 5.0, but this time there is a difference between a standard and a hydroac- 
tive suspension, the latter having a “‘minus camber’. A tolerance of plus or minus 
30’ is permissbie. 

The camber angle cannot be adjusted and if values outside the figures quoted are 
obtained, have the front wheel geometry checked at your Citroén Dealer. Distortion 
is the likely cause of different readings. 


5.43. TOE-IN OF FRONT WHEELS 


Measure the toe-in of the front wheels with a conventional tracking gauge. Drive 

the vehicle onto level ground and place the front wheels in the straight-ahead po- 
. Sition. Place the tracking gauge against the front of the two wheei rims and set the 

scale of the gauge to zero. Mark the spots where the pointers of the gauge contact 

the rim edges with chalk and remove the gauge. 

Push the vehicle forward by half a turn of the wheels and apply the tracking gauge 

at the rear, with the pointers in line with the chalk marks. Bring the pointers in con- 

tact with the rim edge and read off the indication. 

If the values given in Section 5.0. are not obtained, adjust the toe-in as follows: 


® Slacken the locknut near the inner end of the track rod on both sides of the ve- 
hicle and turn the two track rods by the same amount. The spoke of the steer- 
ing wheel will be dislodged from its centre position, if this is not observed. 


@ Re-check the toe-in setting. Tighten the locknuts to 4.5 (32.5 ft.lb.) after the ad- 
justment. 


5.5. Hydraulic Steering Cylinder 


The hydraulic cylinder is fitted below the steering and can be removed separately. 
if the steering appears heavy, although the remaining systems of the vehicle (sus- 
pension, brakes) are working properly, you may have to replace the cylinder. The 
cylinder is bolted to the steering box and one of the track rods. Fig. 5.4 shows a 
view of the fitted steering with the cylinder. The pipes connected to the cylinder 
must be removed. Take good care not to allow foreign matter to get into the pipe 
ends. Tighten the hydraulic cylinder bolts/nuts to 5.0 kgm (36 ft.lb.), but note that 
Stronger bolts are fitted since end of 1992. If the washer underneath the damper 
is 3 mm thick, tighten the bolts to 9.0 kgm (65.5 ft.!b.). 
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Fig. 5.4. — Details for the removal and installation of the power-assisted 


steering. 
1 Pipe for hydraulic cylinder 5 Return pipe for overflow 
2 Pipe for hydraulic cylinder 6 Mounting bolt (cylinder) 


3 Heat protection panel 7 Steering mounting bolts 
4 Mounting bolt (cylinder) 


5.6. Tightening Torque Values 


Tightening torque values for the steering are given together with the parts for the 
front suspension cn Page 169. 


6. FRONT AXLE AND SUSPENSION 


6.0. Introduction 


The front suspension consists of two McPerson struts with a self-levelling, hydrop- 
neumatic, independent suspension, consisting of a suspension cylinder for each 
side of the front axle. The lower end of the spring strut is connected to the swivel 
hubs by a clamp bolt. The lower suspension arm is connected to the swivel joint 
by means of a ball joint. The inner ends of the suspension arms are attached to 
the front crossmember. 

A stabiliser or anti-roll bar is connected between the suspension arms and is at- 
tached to the underside of the vehicle. The bar diameter is not the same for all 
models. ; 

Either a standard or a so-called hydroactive suspension can be fitted. Fig. 6.1 
shows the assembled standard suspension. 

We would like to point out immediately an important modification to the front sub- 
frames and the body shell concerning the mounting (bearings) of the stabiliser. 
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Fig. 6.1. — View of the assembied front axie and front suspension. 


- The four bolts securing the stabiliser bar bearing to the body have been enlarged 
from 10 mm to 12 mm. The same applies to the cages nuts in the body shell. The 
holes in the stabiliser bar bearings have been enlarged accordingly. The large 
washers previously fitted underneath the bolts (not on al] models) are no longer fit- 
ted. The tightening torque of the new bolts has been increased. If the bearings for 
the stabiliser bar are to be replaced at same stage, make sure to obtain the correct 
parts. 

The drive shaft is supported by one single bearing inside the swivel joint. A sec- 
tional view of the suspension together with the tightening torque values is shown 
in Fig. 6.2. 


A brief description of the hydractive wheel suspension is given under its own head- 
ing. Useful data are given at the end of this section. 


6.1. Front Suspension Struts 
6.1.0. SUSPENSION SPHERES — REMOVAL 
AND INSTALLATION 


A chain wrench (similar as used for oil filte removal) is required to remove the sus- 

pension spheres. Provided that this can be obtained, proceed as follows: 

© Place the front end of the vehicle on chassis stands, with the wheels hanging 
free and remove the wheel on the side in question. Set the height control lever 
into ‘‘low’’ position; release the pressure by opening the pressure release 
screw on the pressure regulator (see in Section 8.). To drain the suspension 
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cylinder as much as possible, 
place a jack underneath the sus- 
pension arm to compress the 
suspension. 


© Place the chain wrench around 
the sphere, as shown in Fig. 63, 
and unscrew it. 
The installation is a reversal of 
the removal procedure. The seal 
must always be replaced. Fit the 
pressure sphere to the suspen- 
sion and tighten as much as 
possible by hand. Close the 
Pressure release screw. 


® Start the engine and set the 
manual height control lever into 
the “high” position. 


6.1.1. SUSPENSION UNIT 
REMOVAL AND 


INSTALLATION 
Fig. 6.2. — Sectional view of the front suspension 
A chain wrench (similar as used _ on one side. The numbers refer to the tightening tor- 
for oil filter removal) is required que values. 
to remove the suspension . = Ps = ne iy : = nee oA i 
sphere. Provided that this can be = 2.0 kgm (14.5 fb.) 5 = m tb. 
obtained, proceed as follows: 3 = Rubber sleeve 6 = 5.2 kgm (365 ft.lb.) 


® Place the front end of the 
vehicle on chassis stands, 
with the wheels hanging 
free and remove the wheel 
on the side in question. Set 
the manual height control 
lever into the ‘‘low’’ position 
and release the pressure by 
opening the pressure 
release screw on the pres- 
sure regulator (see also in 
Section 8). To drain the 
suspension cylinder as 
much as possible, place a 
jack underneath the sus- 
pension arm to compress 
the suspension. 
@ Remove the suspension 
sphere as described in the 
Fig. 63. — Remove a suspension sphere with a chain last section. The suspen- 
wrench. Tighten the sphere with the hands only. sion unit can now be re- 
moved in one of two ways 
-either with or without the suspension cylinder head. Proceed as follows: 
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.o. inkage. 
e@ Remove the balt (6) securing the bottom end of the cylinder to the steering 
knuckle. The suspension cylinder has a tight fit in the steering knuckle and the 
clamp slot must be opened-up to free the cylinder. To do this, insert an 8 mm 
Allen key with two of the flats into the clamp slot and rotate the key by 90° The 
corners of the hexagon will open the slot far enough to release the tension. Do 
not use a screwdriver or similar tool to prise the slot apart. Push the suspen- 
sion il downwards until the suspension cylinder end is free of the steering 
knuckle. 


Fig. 6.4. — Details for the removal and installation of suspension cylinders. 
1 Nut, 4.5 kgm 3 Hydraulic pipe 
2 Nuts, 2.0 kgm 4 Suspension sphere 


© Near the rubber boot disconnect a hydraulic pipe (this is the return pipe). 

® The suspension cylinder can now be removed together with the head. To do 
this, refer to Fig. 6.4 and disconnect the pipe (3) from the cylinder head. Un- 
past the four nuts (2) around the hydraulic head and withdraw the cylinder 
rom below. 


The cylinder can be removed on its own. Release the upper end of the rubber 
boot from underneath the vehicle, remove the nut (1) in Fig. 6.4 and free the 
hydraulic head from the cylinder piston rod. The hydraulic head is fitted to a 
cone and it may be difficult to remove it. Citroén workshops use a spray to 
detach the cone. Try a few taps with a plastic mallet against the piston rod. Re- 
move the cylinder from below. 


The installation of the cylinder is carried out as follows: 


© /f the cylinder has been removed with the hydraulic head, insert the suspension 
cylinder from above, engaging the four studs. Fit and tighten the four nuts to 
2.0 kgm (14.5 ft.lb.). Re-connect the pipe (3) in Fig. 6.4. 

© /f the cylinder has been removed without the hydraulic head, check that the re- 
bound stop (item ‘'4’, Fig. 6.2) is fitted over the piston rod and lubricate the 
cone and the sealing area with engine oil. Coat the threads of the piston rod 
with “Loctite’’ and insert the cylinder from below. Fit and tighten the nut (1) in 
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Fig. 6.4 with 4.5 kgm (32.5 ft.lb.). Fit the rubber boot at the upper end. 


® With the clamp slot of the steering knuckle opened as described, insert the 
lower end of the cylinder, with the rib centred in the clamp slot. Push the 
cylinder fully home and tighten the bolt (6) in Fig. 6.2 to 5.2 kgm (365 ft.lb.). 


@ Re-connect the stabiliser bar linkage and tighten the nut (5) in Fig. &2 to 3.0 
kgm (22 ft.lb.). 

®@ Re-connect the return pipe, set the height control lever to the “‘High”’ position, 
fit the wheel and lower the vehicle to the ground. Tighten the wheel bolts. 


@ Start the engine, operate the manual heigt adjusting lever and check if the sus- 
pension operates correctly when the lever is moved through the positions. 
Check all connections for leaks, i.6. moisture on any of the pipe connections in- 
dicates a bad seal. Carefully tighten the union nuts a little more, without exces- 
sive force. Leaking joints can, however, not be rectified by tightening the union 
nuts, 


Modifications: New front suspension cylinders have been fitted since October 
1991. When a cylinder or a sphere support must be replaced, note that the new 
cylinders can be fitted to existing sphere supports. The new sphere supports can- 
not, however, be fitted to the earlier suspension cylinder. Fitting of the earlier and 
the later type cylinder on the same vehicle is permitted. 

Note for Hydractive Suspension: The pipe (3) in Fig. 64 is fitted without a seal. 
Tighten the connection to 3.3 kgm (22 ft.ib.). 


6.2. Front Height Correctors 
6.2.0. REMOVAL 


Release the hydraulic pressure by opening the drain screw on the pressure regu- 
lator and set the manual height control lever into the ‘'‘low”’ position. 


Refer to Figs. 65 and 66, 
showing the shape of the 
height corrector. Disconnect 
the feed pipe (1) to the front 
suspension as well as the 
high pressure feed pipe (4). 
Remove the two securing 
bolts (2) in Fig. 65 and swivel 
the height corrector so that 
the rubber exhaust pipe (5) 
and the overflow return pipe 
(3) can be removed from the 
height corrector. Withdraw the 
corrector from its mounting 
position. sg . 


62.1. INSTALLATION 


Fig. 65. — Details for the removal and installation of a Fit the height corrector into 
front height corrector. the approximate position and 
1. Feed pipe to suspension —2. Mounting bolts fe- connect. the overflow 
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ubber 
exhaust pipe (5) in Fig. 66 to 
the corrector. Tighten the 
nose clip of the latter. Start 
the thread of the union nuts 
of pipes (4) and (1), using 
new seals, and tighten the 
nuts as far as possible. 

Fit the two mounting bolts 
and tighten the height correc- 
tor in position. Finally tighten 
the two union nuts fully. 

Start the engine and check 
all connections for leaks. To 
do this, set the height control 
lever into the position “High”. 


Fig. 6.6. — Details for the removal and installation of a 
front height corrector. 

3 Rubber exhaust hose 

4 High pressure pipe 

5 Overflow return pipe 


B22, CHECKING AND ADJUSTING THE AUTOMATIC 
HEIGHT CONTROL 


If the height corrector has been replaced it is always considered a good practice 

to check the operation of the automatic height control. Proceed as follows: 

@ Check the tyre pressures alround and correct if necessary. 

@ Start the engine, run at idle speed and set the manual height control lever into 
position ‘‘normal driving” and release the handbrake. 


® Lift the vehicle as far as possible by hand and release when it is no lenger pos- 
sible to lift it. The vehicle will drop, then rises and stabilises. 


Fig. 6.7. — Measure the height ''h” between the ground level and the lower 
face of the rear crossmember of the front axle. 


149 


Measure the height between the front axle 
fear crossmember and the surface on 
which the vehicle is standing. This dimen- 
sion should be 144 mm in the case of a 
four-cylinder model or 149 mm in the case - 
of a V6 model. The difference is due to the. 
dimensions of the different tyres fitted to 
the model range. The measurement is car- 
tied out as shown in Fig. 67. 

@ Push the vehicle downwards as far as it 
will go and then release. Measure the 
height as described above. The two meas- 
urements taken will give you the average 
which must be as given above. A tolerance 
of +10.0 to —7.0 mm is permissible before 
any adjustments are necessary. 

@ if the height is outside the values given, ro- 
tate the collar of the height corrector on 
the anti-roll bar, shown by the arrow in Fig. 
69. i is situated to nia round globe, Se ie Tie cat () moa be alah 
the other one near the exhaust tube. Re- aoe 2 
tighten the clamps to 1.4 kgm (11 fib). Tatricortinage nn” lenainen the 

® Locate the height corrector and check that ; 
there is a clearance of 1.0 mm (0.04 in.) between the height corrector ball end 
and its location in the lever of the height control. 

® Chech the heights once more. The difference between the two sides must be 
within minus 2.0 mm to pius 2.0 mm. If necessary adjust the setting by adjust- 
ing the adjustable linkage between suspension cylinder and stabiliser bar after 
slackening the locknut (1) in Fig. 68. Tighten the locknut to 3.0 kgm (22 ft.lb.) af- 
ter the heights have been re-checked. 


Note: if the linkage has been replaced, set the length between the two mounting 
faces of the linkage to 345 + 5 mm before fitting it. 


Fig. 6.9. — View of a fitted front height corrector. The arrow shows the clamp 
for the adjustment of the automatic height control. 
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Fig. 6.10. — Adjusting the height corrector linkage. The 

bracket (2) must be moved ti centre the control rod in 

the opening of bracket (1). Dimension “a” must be the 
* same as dimension ‘'b’’. 


6.3. Suspension Arms 
6.3.0. REMOVAL’ 


623 ADJUSTING 
MANUAL HEIGHT 
CONTROL 


The automatic height control 
must be adjusted as described 
above. Start the engine and set 
the manual control lever into the 
“normal driving” position. 

Refer to Fig. 6.10 and move the 
bracket (2) until the corrector 
control rod is in the centre of the 
elongated opening (1). Re-tighten 


_the bolt. The distance “a” in the 


illustration must be the same as 
distance ‘b’’. 


The L.H. and R.H. suspension arms are mounted in flexible rubber bushes on the sub- 
frame. The front of each arm is secured by a single bolt and nut; the rear of the suspen- 


sion arms are secured by a 
bearing cap, secured by 
two bolts. The outer end of 
the arms is connected to 
the steering knuckle (swivel 
joint) by means of a ball 
joint. Fig. 6.11 shows the at- 
tachment of a suspension 
arm together with the 
stabiliser bar (3) and the 
stabiliser bar bearing (4). 
The removal and installa- 
tion of a suspension arm 
presents no problems, but 
a puller for the ball joint 
must be available. 


@ Jack up the front end of 
the vehicle with the 
wheels hanging free 
and remove the front 
wheel. Set the height 
contro! lever into the 
“ow” position. 

© Remove the nut secur- 


1 Suspension arm 


2 Suspension arm mounting _Fig. 6.11. — View of the front suspension arm and stabiliser bar at- 
3 Stabiliser bar tachments see from below. 


4 Stabiliser bar bearing 


151 


as eS SN San = he Ss ue = 
ing the ball joint to the bottom of the steering knuckle as far as the end of the 
thread and using a suitable ball joint puller separate the ball joint shank from 
the steering knuckle as already shown in Fig. 4.2. The illustration shows the 
special puller. Take care not to damage the rubber boot. 
® Remove the nuts securing the anti-roll bar linkage at the top (''5’, Fig. 6.2). 
@ Remove the bearing cap securing the rear end of the suspension arm (2 bolts). 
@ Remove the bolt (pivot pin) and nut securing the front end of the suspension 
arm and carfully drive the pivot pin out of the suspension arm and the cross- 
member bracket. Move the arm to and fro to remove the pivot pin if it has a 
tight fit. Lift out the suspension arm. 


63.1. INSTALLATION 


The nuts for the arm pivot pin, the suspension ball joint and the stabiliser bar link- 
age are self-locking and must always be replaced. Proceed as follows: 


@ Insert the suspension arm into the front bearing bracket and place the other 
end into the rear bearing bracket. Lubricate the pivot pin with grease and drive 
the bolt in position, from the inside towards the outside. Fit the new nut and 
tighten it finger-tight. 

@ Fit the rear bearing cap with the two bolts. Hand-tighten the bolts. 

® Align the arm in horizontal position and tighten the mountings. First tighten the 
nut of the front pivot bolt to 8.5 kgm (62 ft.lb.) and then tighten the two bolts 
securing the rear bearing cap to 35 kgm (26 ft.lb.). The two latter bolts must be 
tightened in turn until the torque is reached. 

®@ Clean the ball joint shank of grease or oil and insert the ball joint into the steer- 
ing knuckle. Fit the new nut and tighten to 4.0 kgm (22 ft.lb.). 

@ Re-connect the stabiliser bar link with the attachment parts to the suspension 
cylinder and fit the new nut. Tighten the nut to 3.0 kgm (21 ft.lb.). The torque 
will tension the rubber parts for their operating condition. 

@ Refit the wheel and lower the vehicle onto the ground and tighten the wheel 
bolts. Set the height control fever to the “Normal” drive position. 


6.3.2. REPLACING THE SILENT BLOCK MOUNTINGS 


Asingle bush is fitted to the rear mounting, a two-piece bush to the front mounting. Nor- 
mally special tools are used to replace the bushes. If you have removed asuspension 
arm and find that the bushes require replacement we recommend to remove the se- 
cond arm as well and have the bushes replaced in a workshop. If you have, however, an 
assortment of press tools, pullers, etc. at your disposal, you may try it yourself. The fol- 
lowing information will help you. We must add, that the bushes must be refitted to a 
predetermined position during installation: 

@ The two-piece front bush as a flange at either side which must be removed before 
the bush can be pressed out. Clamp the suspension arm into a vice and cut off the 
flange at either side of the mounting eye with a hacksaw. The press out the re- 
mainder of the bush or use a good mandrel and hammer. 

© The rear bush is pressed over a pivot pin of the arm. The use of a two- or three-arm 
universal puller would do the job. Place the claws of the puller underneath the bush 
and screw the centre spindle against the pivot pin to remove the bush. __ 

@ First fit the rear bush under a press. Carry out the press operation slowly to ob- 
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330 +05 mm 


Fig. 6.12, — The suspension arm bushes must be fitted in accordance with 
the dimension shown. The flanges of the front bush halves must be pressed 
tight against the mounting eye of the arm. 


tain the dimension shown in Fig. 6.12. Measure from the end face of the front 
suspension arm mounting eye to the end face of the fitted bush. Use a metric 
stee| tape to measure. Coating the inside of the bush with soapy water will help 
installation. 

® The two haives of the front bush should be pulled in position. Push the first 
bush half in by hand as far as possible, place a washer over the bush end and 
another washer over the arm mounting eye on the other side and pull the bush 
in position, using a long bolt and a nut. Two sockets of suitable diameter, with 
the large side facing the bush flange, will also do the job. Tighten the nut until 
the bush flange is fully against the suspension arm. Important is not to damage 
the bush during installation. Remove the nut, bolt and washers (sockets) and fit 
the other bush half in the same manner from the other side. Again the use of 
soapy water will facilitate the installation. 


6.4. Steering Knuckle 

6.4.0. REMOVAL 

® Jack up the front end of the vehicle, with the wheels hanging free and remove 
the wheel on the side in question. 


® Open the pressure regulator bleed screw (See Section 8) and set the manual 
height control lever into the ‘low’ position. 

@ Release the handbrake but make sure the vehicle is adequately secured 
against movement. 
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emove the front wheel. 


@ Locate the cable connectors for the brake pad wear indicators and disconnect 


them. 


@ Remove the securing clip and the nut lock from the drive shaft nut and slacken 
the nut with a 35 mm socket. Counterhold the wheel hub in suitable manner; 
for example screw in two of the wheel bolts and insert a bar between the two 
bolt. Screw the bolts inas far as possible so that the bar can rest against the 


bolt heads, not against the threads. 


@ Referring to Fig. 6.13 re- 
move the bolts (1) secur- 
ing the brake hose 
bracket. If the vehicle is 
fitted with ABS you will 
find a screw (2) which se- 
cures the wheel speed 
sensor. Remove the screw 
and take out the sensor. 
Protect the sensor against 
contamination or damage. 
Aliso remove the protector 
(3). 

@ Disconnect the handbrake 
cable from the brake 
caliper and remove the 
brake caliper cylinder as 
described in section 
“Brakes”. Lift off the brake 
caliper cylinder and tie it 
with a piece of wire to the 


Fig. 6.14. — Separating the suspension ball joint from 
the steering knuckle. Leave the nut (1) in position when 
using the puller (2). 
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Fig. 6.13, — View of the fitted steering knuckle (with ABS). 
1 Brake hose bracket 3 Protection panel 
2 Speed sensor screw 4 Track rod ball joint 


front suspension to prevent it 
from hanging down on the 
brake hose. The brake caliper 
mounting bracket must also 
be removed as it straddles 
the brake disc. The two 
mounting bracket bolts are lo- 
cated at the inside, one at the 
top and one at the bottom. 
First remove the two brake 
pads (mark their position). 
Remove the two brake disc 
from the hub flange. 

Undo the ball joint nut and 
screw it to the end of the 
thread. Use a suitable ball 
joint puller, as shown in Fig. 
6.14, and separate the ball 


joint connection from the steering knuckle. Take care not to damage the rubber 
boot. 


© Disconnect the track rod bail joint in a similar manner from the steering lever, 
again taking care not to damage the rubber boot. 


154 


Pull the steering knuckle towards the outside until the end of th 
free of the steering knuckle. 
e@ Remove the clamp bolt and nut connecting the suspension strut to the steering 
knuckle. Insert a strong screwdriver carefully into the slot and pry the slot apart 
unti! the steering knuckle can be withdrawn downwards and out of the suspen- 
sion strut. Otherwise insert an angles 8 mm Allen key with the flats into the 
slots and rotate the allen key by 90° The corners of the hexagon will open the 
slot sufficiently enough to free the steering knuckle. 


6.4.1. INSTALLATION 


Before installation of the steering knuckle you must purchase new self-locking nuts 
for the steering knuckle clamp bolt at the upper end (where it is connected to the 
suspension cylinder), the lower suspension ball joint and the track rod ball joint. 


© Clean the suspension ball joint stud from grease or oil, insert the end of the 
drive shaft into the wheel bearing and re-connect the steering knuckle. with the 
ball joint to the suspension arm. Fit the new self-locking nut and tighten the nut 
to 4.5 kgm (32.5 ft.!b.). 

@ Guide the suspension strut into the steering knuckle to its stop, with the guide 
lug of the strut between the clamp siot and release the screwdriver or turn the 
Allen key to allow the steering knuckle to clamp the suspension cylinder. Fit the 
fie bolt and the new self-locking nut and tighten the nut to 5.2 kgm (37 

Ib.). 

® Refit the brake disc over the wheel hub flange. 

@ Refit the brake caliper mounting bracket to the steering knuckle. The two bolts 
are tightened to 10.5 kgm (76 ft.|b.). You must use a socket and torque wrench 
for this operation. Fit the two brake pads in accordance with the marks made 
before removal. Do not interchange the brake pads if all four have been 
removed). 

@ Position the brake caliper over the brake pads and the mounting bracket. If 
necessary push the piston into its bore, if it is difficult to fit the caliper. Secure 
the lower end of the caliper of the caliper with the securing pin and the clip. 

@ \f ABS is fitted refit the protection panel and the wheel speed sensor. The cable 
for the brake pad wear indicator can also be connected. 

@ Fit the brake hose retaining bracket. 

® Clean the track rod ball joint stud from grease and oil and re- connect the track 
rod to the steering lever. Use a new self- locking nut and tighten to 4.5 kgm 
(32.5 ft.lb.). 

®@ Guide the rubber gaiter and the handbrake cable into the brake caliper and en- 
gage the cable end into the eye of the handbrake operating lever. Check for se- 
cure attachment. 

® Fit the drive shaft nut. Coat the threads and the thrust face with grease and 
tighten the nut as much as possible. The final tightening should take place 
when the wheel is back on the ground. 

@ Lower the vehicle onto its wheels and tighten the wheel nuts to 9.0 kgm (65 
ft.lb.). The drive shaft nut must now be tightened. The tightening torque is 32.0 
kgm (231 ft.lb.). Lock the placing the nut lock over the drive shaft nut and se- 
cure the nut lock by inserting the securing clip into nut lock and drive shaft. 

® Re-tighten the bleed screw of the pressure indicator. Check the operation of the 
brake system before driving off. 
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6.4.2. REPLACEMENT OF WHEEL BEARINGS 


The whee! bearing cannot be replaced with the steering knuckle fitted to the vehi- 
cle, i.e. the steering knuckle must be removed as described above and then re- 
moved in a vice. Proceed as follows: 


© Clamp the steering knuckle into a vice and remove the large bearing circlip 
from the rear of the steering knuckle. 

@ Remove the wheel! hub from the steering knuckle. There are two possibilities of 
doing it. Either leave the steering knuckle in the vice and use an impact ham- 
mer with a suitable adaptor under the inside of the hub or place the steering 
knuckle under a press and press the hub out of the knuckle. The bearing race 
will remain on the wheel hub and must be removed. A two-arm puller can be 
used, the claws of which must be thin enough to be inserted between the race 
and the hub flange. 

@ Use a suitable mandrel and press or drive the wheel bearing out of the steering 
knuckle. As the removal takes piace from the outside towards the inside you will 
have to place a suitable piece of tube underneath the steering knuckle to sup- 
port it during the removal. Once removed, the bearing must always be 
replaced. : 

@ Thoroughly clean the wheel hub flange and the inside of the steering knuckle. 

@ To refit the new bearing, a piece of tube of the same diameter as the outer 
bearing race should be used. Press the bearing race into the steering knuckle, 
this time from the inside towards the outside. The outside of the bearing race 
must be free of grease. Check that the bearing is seated properly in the steer- 
ing knuckle and secure the assembly with the retaining circlip. If the circlip has 
been bent during removal, replace it. Check that the circlip enters the groove 
on the entire circumference. 

@ Fit the wheel hub to the bearing under a press. To do this, place the hub flange 
onto the press table and press the steeringt knuckle/bearing assembly over the 
hub. This time the pressure must be applied to the inner bearing race, i.e. a 
suitable tube must be used as press mandrel. The steering knuckle is now 
ready to be refitted to the suspension strut. 


6.4.3. BALL JOINT REPLACEMENT 


The suspension ball joint can be replaced individually without replacing the steer- 
ing knuckle. As a special tool is required to remove and refit the ball joint we 
recommend to have the joint replaced in a workshop. If you have removed the 
steering knuckle and detected that the ball joint has excessive clearance (there 
must be a certain amount of stiffness when the shank is moved to and fro and 
there must be no “up-and-down’’ play), take the removed steering knuckle to a 
dealer to have the joint replaced. 


6.5. Front Anti-roll Bar 
65.0. REMOVAL AND INSTALLATION 


@ Jack up the front of the vehicle with the wheels hanging free and place stands 
underneath the sides of the body. Remove the wheels. 

@ Open the pressure regulator drain plug to release the hydraulic pressure. 

@ Remove the anti-roil bar links by unscrewing the nuts at the upper ends. 
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@ Tie a piece of strong string to one of the wheel bolts (screw it into the hub), lift 
up the steering knuckle as far as possible (place a jack underneath the assem- 
bly) and tie the other end of the string to a suitable point in the engine compart- 
ment to keep the steering knuckle as high as possible. Take care that the string 
cannot damage the paint work of the wings by placing a thick rag between 
wing and string. Carry out this operation on both sides of the vehicle. 

@ Set the manual height control lever into the ‘normal running’’ position. 

@ Loosen the coliar of the automatic control on the anti-roll bar and disconnect it 
from the height corrector. 

© Slacken the clamp collars on the anti-roll bar. 


@ Remove the nuts securing the stabiliser bar linkages at the top and bottom and 
remove the mounting parts and the linkages. 

© Remove the bolt securing the bearings (4) in Fig. 611 on the sub-frame and re- 
move the parts of the anti-roll bar. 


@ Guide the anti-roll bar out of the vehicle. It may take a few tries to remove it. 


The installation of the anti-roll bar is a reversal of the removal procedure, but the 
foliowing points should be noted: 


© The diameter of the anti-roll bar is not the same on all vehicles. Check against 
the model and chassis number. 


@ Refer to Page 145 and check on the modification of the stabiliser bar bearings. 
Originally 10 mm bolts without washers were fitted. These are tightened to 4.5 
kgm (32.5 ft.lb.). During some stage of production 10 mm bolts with washers 
were used. Tighten these bolts to 8.0 kgm (58 ft.lb.). From approx. Sept. 1991 
new 12 mm bolts are used, together with the other modifictions given on Page 
145. The bolts are fitted without washer and tightened to 11.0 kgm (80 ft.!b.). 


© Refit the linkages at the top and bottom. The nuts are tightened to 30 kgm (22 
ft.Ib.). 
© Refit the wheels, lower the vehicle onto the ground and tighten the wheel nuts. 


6.6. Hydractive Suspension 


We will mention the hydromatic suspension just briefly, mainly for those owners 
who bought their XM second-hand and sometimes have not the necessary infor- 
mation. 


In order to adapt to the varying road conditions, the suspension is controlled by a 
computer. The computer evaluates the information from a number of sensors to 
monitor the actions of the driver and analyses the reactions of the suspension. As 
you will know there are two settings, AUTO and SPORT. In the automatic (AUTO) 
position the vehicle will alternate between the SOFT state, i.e. soft springing and 
damping and the FIAM state, stiff springing and increased damping, giving opti- 
mum roadholding and safety. The FIRM state can be selected by a switch. 
Mechanically a third sphere and two dampers are added to the hydraulic circuit of 
each axle, resulting in the softer springing and damping. The whole operation is 
controlled by an electro-magnetic valve, overseen by the computer. The valve is fit- 
ted to a bracket on the R.H. rear section on the front subframe. These are some of 
the hydraulic components. A layout diagram of the system is shown in Fig. 6.15. 
The following component parts are connected to the electrical system of the 
engine: 
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Fig. 6.15, — Layout of the Hydractive system. 


1 LH. front suspension unit 7 F.H. rear suspension unit 

2 Additional sphere, front 8 Rear height regulator 

3 Front stiffness regulator 9 Filter 

4 L.H. rear suspension unit 10 Safety vaive 

5 Additional sphere, rear 11 R.H. front suspension sphere 


6 Rear stiffness regulator 


The electronic contro! unit is manufactured by Valeo and is fitted in a ventilated 
housing on the R.H. wheel arch in the engine compartment. The E.C.U. controls 
the electrical supply to the solenoid valve in response to the information received 
from the various sensors and, of course, from the mode switch. Sensors supply in- 
formation about steering movement and steering angle, vehicle speed, accelerator 
pedal movement, brake pressure and body movement. 

The mode switch next to the gearchange lever can be switched into the ‘Sport’ 
mode at speeds above 18 mp/h. This will be indicated by a warning light above the 
revolution counter. The ‘‘Auto'’ mode will bring the system into the “‘soft ride" 
mode, but will change between ‘‘soft’”’ and ‘‘firm’’ in accordance with information 
received from the sensors. 

You will, of course, know about the function of the warning light in the top L.H. 
corner of the instrument panel. 

Some information of the various sensors many of you won't know. ignore, if you 
know how your Hydractive system operates: 


The steering movement and angle sensor is fitted close to the steering wheel. The 
steering angle is compared to the max. permitted speed. If at certain speeds the 
steering angle exceeds a predetermined value, the suspension will be switched 
into the “Firm’’ mode. When the steering wheel is returned, the system switches 
back into the “‘Soft’” mode. A similar principle applies to the rotational speed of the 
steering wheel. If the rotational speed exceeds a certain degree value per second, 
the system is switched to the ‘Firm’ mode. The system is switched back to the 
wee mode, if the rotational speed is reduced, even if the same road speed is re- 
tained. : 
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n Pp 
cont iuousty roc the road speed oo the vehicle and feeds the E.C.U. with the 
necessary data. The suspension switches into the ‘Firm’ mode when acceleration 
or deceleration exceeds 03 g. 
The accelerator pedal movement sensor is fitted to the accelerator pedal support. 
The sensor works on a principle of time delay during the depressing of the pedal 
and switches the system into the ‘‘Firm’’ or “Soft’’ mode accordingly. 
The brake pressure sensor is fitted to the L.H. front of the subframe. If the road 
speed is greater than 18 m.p.h. and the pressure on the brake pedal exceeds 35 
bars, the system will switch into the “Firm” mode. 
The body movement sensor is mounted on a bracket fitted to the R.H. side of the 
front subframe. The sensor responds to the inclination of the body and to the 


speed at which the inclination takes place. The sensor operates via the movement 
of the stabiliser bar. 


6.60. ADDITIONAL REPAIRS ON THE SYSTEM 


Apart from the front stiffness regulator and the solenoid valve the suspension is 
constructed in a similar manner as the standard suspension. 


The stiffness regulator can be recognised by the sphere fitted to it. The vehicle 
must be placed on stands to reach the assembly fitted with a bracket to the L.H. 
front subframe. The hydraulic system must be depressurised before the regulator 
can be removed. Four pipes are connected to the regulator. Find the union nuts 
and slacken them, without unscrewing them at this stage. Remove the three nuts 
from the bracket and one bolt and then unscrew the pipe union nuts. Note that two 
pipes have a seal which must always be replaced. The sphere can be unscrewed 
from the regulator. The seal between the two parts must also be replaced. The 
hydraulic pipes are located in plastic clips and must be secured after installation of 
the regulator. A new regulator is fitted after February 1993. 
Fit the regulator with the three studs to the bracket and first attach the pipes, using 
the new seals where necessary. Do not tighten the union nuts at this stage. 
Tighten the three nuts securing the regulator to the bracket and then tighten the 
pipe connections. The connection of the large pipe routed around the crossmem- 
ber and the one opposite on the other side are tightened to 3.0 kgm (22 ft.lb.), the 
two other ones to 0.8 kgm (6.5 ft.lb.). Fit the securing screw on the crossmember. 
Push the hydraulic pipes into their plastic clips. 
Refit the sphere with a new seal and tighten it hand-tight. Finally close the bleed 
screw to re-pressurise the hydraulic system. 


The solenoid (electro-valve) is located on a bracket on the R.H. rear section of the 
front subframe. Cables and pipes must be disconnected before the valve can be 
removed 


6.6. Useful Data 


Gas pressure in suspension spheres: 


FOUuUr-Cylind@r, MOONS: xi. sccisis: pitas shidie Fele cvans araretiaye a thhtie lente mae Reva aes 70 bar 

Four-cylinder, Estate model: . 00.00.00... cece ce eee teers 75 bar 

NGiMOGGS ie so ict sates o6 o ioiic, aya. mas oinase io guesp ach be, > ean ie oMae ee ag RR eae Nae een 50 bar 
Filling capacity of Suspension Spheres: 

Four-cylinder, all models models:.......0..00.. 0.00 cece eee eee eee eee 400 c.c. 

V6'models? RWS OS oe SP a eee 400 c.c. 


ae 
aS 


Gas pressure in additional sphere: . 70 bar 


Filling capacity of additional sphere: ...... 2.0... ee es 500 cc. 
Diameter of piston rod:.......... 4 cyl. = 22.0 mm, V6 and Turbo from 1995 = 25.0 mm 
Suspension unit diameter, all models: ............0..0 0.0 cc cee ee eee 40.0 mm 


Anti-roll Bar Diameter: 
Four-cylinder mocels, Saloon: . .22 mm (23 mm from 1995), Turbo 24 mm, 23 mm (1995) 


V6imodels;;Saidons: et: .atii. onowsth sasels ews to. alee ey eeeaws oes 24.0 mm 

All Estate modeilsSiecses: iiss 3G 0 es eee eet Al metas die acdes 25.0 mm 
Vehicle height, front: 

POU SINOMI MOOG yes al Loe cana aee ae Saaty creme nce ai gato er cee bees 144 mm 

OER sone: metre artes. oe irm tie ¢ Sacha pte ome Rae ire tera CMe ony 149 mm 
Measuring point and conditions: .................. 0.220 cee eee See Section 6.2.2 


7. REAR AXLE AND REAR SUSPENSION 


7.0. Short Description 


The rear suspension is independently sprung with trailing arms and hydropneumatic 
suspension. The two suspension arms articulate on the pivot pins through taper roller 
bearings. Each suspension arm is resting on the piston of asuspension cylinder. An 
anti-roll bar (different diameter for four-cylinder and V6 models) connects the two sus- 
pension arms and controls the rear height corrector. The rear axle is attached to the 
body by four silent-bloc bushes. Fig. 7.1. shows a view of the assembied rear suspen- 
sion when a Hydractive system is fitted, i.e. the axle has the additional sphere for the 
system regulation. The suspension has been changed from model year 1995. 


SQ 


1 Subframe 
2 Axle mountings 
3 Suspension arms 
4 Anti-roll bar 
5 Suspension cylinders 
Fig. 7.1. — View of the assembled rear axle and suspension parts of a model with Hydactive suspension. 
The additional sphere is shown in the centre. 
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7.0. Technical Data 


Gas pressure in suspension spheres: 


Standard Suspensions oo -ashepserhins say design 'ovintctansye ott Aue shirts cee ae wake Ce 40 bar 
HIVOCACTIVE SUSDERSION Sf ott sa lr en Me ee ae er ee aa ct og Scat cree Ne Oe 30 bar 
Additional rean-spiteres Soe S97 ah ah, Wee oe ea eh he 50 bar (Estate = 40 bar) 
Filling capacity of suspension spheres:.......................0 400 cc, (Estate = 500 c.c.) 
Diameter of suspension cylinder:....... 35 mm (37 mm from 1995), Estate = 42.5 mm, all years 
Vehicle height, rear: 
FOur-cylinder MOdais ere a UN yes eo SU 2 SEM Ay SPE Sate eae 431 mm 
VB TOS TT ee rete eR elise PTR. a ese k favs mara sl au5.0) are oun aben ab mon adele ee 436 mm 
Measuring: points and CONGHIONS? «5 5 5.5. ccscciyeseescnieseve 0 eraracerdlecbiouesesmnisenrevece See Section 7.2.1 
Wheel Alignment: 
JOOAIN (NOT AOSD IB aco rvsiisiasar ice graniehortvte dare wee eae t haslead cb awed 05 to 6.5 mm 
Camber'(notadjastable): iis 3500s onc cn a oe ee rtrae teiolcea «Pees 0° 50’ + 20° 
Anti-roll bar diameter: 
Four-cylinder models to May. 1991:........... 0.00. ccc cece e ee eneenes 19.5 mm 
Four-cylinder models from May 1991: ..................5. 21.0 mm (Turbo 22.0 mm) 
V6 models to\ May T80ts reese Sip Pec e cee oa ei ao ole aye bh wlocn i aaa eee 21.0 mm 
V6 models ifromiMayiiets wtias oss Oo ee ape ad Abello gt nile hee eee 22.0 mm 
VG SAV SINOG OIG 3 AR Todays 8 Se Siac dtale a 8s AOS Da hes Shek Dope GM wre a sted aad 22.0 mm 
AIP ESIRG MODIS 5 obs iis Haseee eo siacaje eek eRe eae ANE, het itt sd Be sede 225 mm 
7.1, Rear Suspension Assembly 


71.0. | REPLACEMENT OF A SUSPENSION SPHERE 


A chain wrench, similar as used for the removal and installation of an oil filter, is re- 
quired to remove the suspension sphere from the suspension cylinder. Proceed as 
follows: 


' @ Jack up the rear end of the vehicle with the rear wheels hanging down and 


place chassis stands underneath the sides of the body. Remove the rear 
wheels. 


® Release the drain plug on the 
pressure regulator and set 
the height control lever into 
the “low’’ position. To drain 
as much fluid as possible out 
of the hydraulic system, place 
a jack underneath the rear 
suspension and jack up as 
far as possible. This will com- 
press the cylinder and push 
out the fluid. 

®@ Apply the chain wrench as 
shown in Fig. 7.2. and un- 
screw the sphere. Fully re- | 
move the sphere by hand. 

@ Fit the new sphere with a - 
new seal, lubricated with oil. Fig. 7.2. — Removal of a rear suspension sphere with a 
The seating area for the chain wrench. 

Sphere on the suspension cylinder should be greased. Tighten the sphere by 
hand as tight as possible. Start the engine and set the manual height control 
lever into the “high” position. Check the suspension system for leaks. 
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Changes in the rear suspension from Model Year 1995 


Attention 


RA. REPLACEMENT OF A SUSPENSION CYLINDER 


Fig. 73 shows a side view of the fitted suspension cylinder. 


@ Jack up the rear end of the vehicle with the wheels hanging free and place 
chassis stands underneath the sides of the body. Remove the suspension 
sphere as described in the last section. 


Fig. 7.3. — Suspension cylinder in fitted position. 


1 Front subframe mounting 5 Suspension arm 
2 Rebound stops 6 Piston push rod 
3 Subframe 7 Suspension cylinder 
4 Rear subframe mounting 8 Suspension sphere 


® From the end of the cylinder 
disconnect the cylinder supply 
pipe union nut (2, Fig. 7.4). 

@ At the larger end of the rubber 
gaiter there are two pipes. One 
is the overflow return pipe and 
the other one the vent pipe. 
Both must be disconnected. 

@ Using a screwdriver pry out the 
retaining clip for the suspen- 
sion cylinder rod where is con- 
nected to the suspension arm. 

@ At the sphere connection end 
you will find a wire clip (1, Fig. 
7.4) which i ree Sedat to 
free the cylinder. The cylinder = a : ; - 
can now be removed. With the ek te of heewing unis Ek ok ae OT 
suspension arm hanging free, 1 Wire clip 3 Suspension cylinder 
guide the suspension rod be- 2 Feed pipe connection 
tween the stop and the rear 
part of the sub-frame and withdraw the cylinder. 


During installation, first engage the suspension rod and then place the cylinder in 
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position. Re-connect the supply line with a new seal and re-connect the overfiow 
return pipe and the vent pipe to their original connections, near the fitting position 
of the rubber gaiter. Fit the retaining clip for the suspension rod at the suspension 
arm end and the wire clip (1) in Fig. 7.4 to the sphere end. 


Grease the cylinder support face ‘'a” in Fig. 7.4 and fit the suspension sphere with 
a new seal and tighten the sphere as tight as possible by hand. 

Refit the rear wheel, lower the vehicle to the ground and tighten the wheel nuts. 
Place the height adjusting lever into the ‘high’ position, start the engine and 
check the connected pipes for leaks. 


7.2. Height Correctors 


7.2.0. REMOVAL AND 
INSTALLATION 


The removal and installation of a 
rear height corrector is carried 
out in the same manner as has 
been described for the front 
height correctors with the differ- 
ence that the return pipe is made 
of steel instead of rubber. Refer 
to the relevant sections. The ve- 
hicle heights must be checked 
and if necessary adjusted after a 
height corrector has been 
_ replaced. 


Fig. 7.5 — Arrangement of the automatic height contro! 
at the rear axle. 


1 Ball joint 2 Clamp collar 3 Height corrector 


Te CHECKING AND ADJUSTING THE 
AUTOMATIC HEIGHT CONTROL 


The conditions for the check and adjustment are the same as described in Section 
6.2.2. for the front axle. The vehicle height is measured from the ground to the body. 
Place the end of a steel tape against the flat surface next to the rear subframe mounting 
(silent block mounting), i.e. just in front of the suspension sphere. Fig. 7.3 shows the 
point where the steel tape must be applied with the arrow. The height should be should 
be 431 mm in the case of a four-cylinder model or 436 mm in the case of a V6 model. A 
tolerance from +10 to —7 mmis permissible before adjustments are required. 

The adjustment is carried out by rotating the clamp coilar on the rear anti-roll bar 
(stabiliser bar). A play of at least 1.0 mm (0.04 in.) must be observed between the ball 
a and the bottom of its recess. Fig. 7.5 shows asectional view of the connections at 
the rear axle. 


7.2.2 CHECKING AND ADJUSTING THE 
MANUAL HEIGHT CONTROL 


First check and adjust the automatic height adjustment as described in the last 
Section. 


163 


a 

© Start the engine and allow to 
idle. Set the manual height ad- 
juster lever into the ‘‘normal 
driving” position. 

®@ Next to the stabiliser bar and 
the corrector control rod you 
will find a bracket arrangement. 
The bracket has an elongated 
opening into which the control 
rod end is engaged. Check 
that the distance between the 
outside of the control rod to the 
end of the elongated hole is 
the same on both sides. The 
arrangement is ilustrated in 
Fig. 7.6. Dimensions “‘C” and 
“D” must be the same. 


7.3. | Suspension Arms | 


73.0. REMOVAL AND 
INSTALLATION 


Fig. 7.7 shows a sectional view of the 
suspension arm on one side of the 
rear suspension together with the Fig. 7.6. — The arrangement of the height corrector 
tightening torques. As you can seen together with the stabiliser bar clamp and the control 
there have been modifications tothe rod engagement. The enlaged view shows how the con- 
suspension arm bearings and the _ trol rod must be centred. 

attachment of the stabiliser (anti-roll 

bar. The fitting position of the subframe mounting bearing has also been changed, 

but this will not affect the ‘home repairer’’ in most cases. The removal of a sus- 

pension arm is fairly complex to reach the actual attachment of the arm. Remove 

a suspension arm as follows: 

@ Jack up the rear end of the vehicle with the wheels hanging down, place chas- 
sis stands under the sides of the body and remove the wheel on the side in 
question. 

® Release the hydraulic pressure by opening the drain plug in the pressure 
regulator. 

® Place the manual height control lever into the ‘‘low’' position. 

@ Remove the protective guard panel behind the brake disc. 

© On models with ABS look behind the brake disc where you will find the wheel 
speed sensor and a protective panel. Both must be removed. Push the brake 
splash guard towards the inside and remove the wheel speed sensor, at the 
same time freeing the cables from the securing clips. 

®@ Disconnect the union nut of the brake pipe from the rear brake caliper and 
open the clip securing the brake pipe to the suspension arm (follow the pipe 
from the union nut, approx. in the centre of the arm). On ABS models release 
the ABS cable harness in similar manner. 

@ Remove the securing clamp for the spiral pipe (near the arm fulcrum bolt). On 
the other end of this pipe is a second clamp. 
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BL: @ 22 x 41x 14,5 


BK : @ 22 x 46 x 15,5 


BL: 0° 
Ex BK : 30° 


iw AXit\ } | 13 mdaN 


< SSS 


BL = M.12.125 : 8 mdaN 
BK : M.12.175 : 10 mdaN 
Fig. 7.7. — Sectional view of a suspension arm. Note the modifications to the arm bearing and the 
anti-roll bar attachments, marked with "BL" (Saloon) and "Bk" (Estate) respectively, Affected are also 


the tightening torques for the anti-roli bar attachments. The small ladder signifies where shims must 
be inserted. Also note the fulcrum shaft nut is located at the inside. 
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described on the previous pages. 


‘Remove the su pension sphere and the suspension cylinder as already 


Set the height control to the ‘‘Normal”’ driving position. 
Remove the anti-roll bar from the suspension arm. The bar end is secured by 


two bolts, which can be seen in Fig. 7.7. Under each bolt there are shims which 
must not be changed or lost. Remove each bolt end leave the shims on the 
bolt. Lift the bar end off the suspension arm and tie it with a piece of wire to 
the underbody, away from the suspension arm. 


Remove the nut securing the suspension arm fulcrum shaft at the inside (24 


mm socket required) and withdraw the fulcrum shaft, if necessary with a pair of 


pliers or a pair of grips. 


suspension. 


Fig. 7.8. — Removal of a suspension arm. 


Move the arm into the position shown in Fig. 7.8 and withdraw it from the rear 


The installation is a reversal of the 
removal procedure. Grease the ful- 
crum shaft before installation. Place 
the arm in position as shown in Fig. 
77, align the bores in the arm and 
the mounting bracket and insert the 
bolt. Knock the bolt carefully in posi- 
tion to avoid damage to the threads. 
The brake pipe must be guided 
towards the rear of the suspension 
arm during installation. 

Fit a new self-locking nut to the ful- 
crum shaft and tighten the nut to 
13.0 kgm (94 ft.lb.). Counterhold the 
bolt head on the inside. 

Fit the the anti-roll bar. The two 
mounting bolts must be fitted to- 
gether with their shims. The bolts 
must be tightened to the values 
given in Fig. 7.7, but note that both 
bolt types have a diameter of 12 
mm. The difference is only in the 
thread pitch. If you tighten the boits 
to 9.0 kgm (65 ft.lb.) you will have a 
good average for both bolt types. 
Connect the brake pipe to the 
caliper, using a new seal and se- 


cure the pipe with the clip. The body of the wheel speed sensor on ABS vehicles 
must be coated with grease. The sensor is tightened to 08 kgm (65 ft.lb.). Finally 
bleed the rear brakes as described in the “Brakes” section, fit the wheel and lower 
the vehicle to the ground. Tighten the wheel bolt to 9.0 kgm (65 ft.Ib.). 


74.1. SUSPENSION ARMS — REPAIRS 


The taper roller bearings in the rear suspension arms can be replaced, but as spe- 
cial tools are required for this operation we recommend to have the bearings 
replaced at your Citroén Dealer. Remove the arm as described above if necessary. 
The arm can be refitted to the vehicle after the bearings have been replaced. 
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7.5. Rear Wheel Hubs/Bearings 
75.20. REMOVAL/INSTALLATION OF A WHEEL HUB 


Jack up the rear of the vehicle with the wheels hanging free, place chassis stands 
under the sides of the body and remove the wheel on the side concerned. 


Remove the brake pads as 
described in the “Brakes” sec- 
tion and refit the bolt (1) in Fig. 
79, Remove the bolts (2) secur- 
ing the brake caliper to the rear 
axle. Also remove the screws 
(4) securing the brake disc to 
the hub and remove the disc, if 
necessary by tapping it with a 
soft-faced mallet. 

If an ABS system is fitted, re- 
move the speed sensor for the 
rear wheel from the axle. 

With an Allen key remove the 
wheel hub bolts through the 
openings in the hub flange. 


Fig. 7.9. — Details for the removal and installation of a The flange must be rotated as 


tear wheel hub. 
1 Bolt 3 Grease cap 


required to remove the five 
bolts. Fig. 7.10 shows how the 


2 Caliper bolts 4 Disc securing screws . wheel hub is attached to the 


The installation is a reversal of the 
removal procedure. Tighten the five 
bolts to 3.2 kgm (22 ft.lb.). The two 
caliper mounting bolts (2, Fig. 7.9) 
are tightened to 4.2 kgm (30 ft.Ib.). 
Lubricate the bolt heads and 
threads before installation. 


75.1. WHEEL BEARING 
REPLACEMENT 


The wheel hub is made up of two 
parts, one is the wheel hub flange 
and the other one is the actual 
wheel hub with the integral bearing, 
ie. hub and bearing must be 
replaced as a complete item. 

Before we tell you how to separate 
the two parts and to replace the 
wheel hub/bearing assembly, read 
through the following information to 


suspension arm. 


3,2 mdaN 


eile 


Fig. 7.10. — The wheel hubs are attached by five 
bolts to the suspension arm and can be removed 
without any problems. Note the tightening torque. 


see whether you have all the equipment required. You will need: 


® A large socket to fit a 52 mm A/F (across flats) to remove and refit the large 
hub nut fitted to the rear of the hub. !f you have an ordinary torque wrench, 
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you will also need an adaptor to convert the 1 in. square normally found in a 
socket of this size into a more conventional 1/2 in. drive. Your torque wrench will 
also need to withstand a torque of 38.0 kgm (approx. 275 ft.lb.). As the slacken- 
ing and tightening of the nut must take place in a vice, you will also need a 
strong vice. 

@ Apress and a 40 mm A/F socket to press the wheel hub over the hub flange. 
bi socket assures that the pressure is evenly aplied to the centre of the wheel 

aring. 

@ A puller to pull the wheel hub off the wheel hub flange. The inner bearing race 
will remain on the wheel hub flange and must also be removed with a puller. 

@ A blunt drift, preferably with the tip rounded off, to peen the metal of a NEW 
nut into the groove of the wheel hub flange. 

® If ABS is fitted you will need a puller to pull off the toothed rotor from the inside 

of the hub (see Section 9.7.1, page 192) before you can access the wheel hub 

nut and a suitable mandrel, which can be inserted INTO the rotor to press it on. 


Provided the above equipment is available, proceed as follows: 


® Screw two of the wheel bolts at opposite points into the hub flange and clamp 
the wheel bolt HEADS with two of the hexagon flats into a vice. 

® If fitted, pull-off the toothed rotor from the inside of the hub. 

®@ Clamp the wheel hbub flange into a vice (soft-metal jaws) and knock back the 
edge of the bearing nut to free the groove completely. 

® Clamp the wheel hub flange with the two wheel bolts into the vice and remove 
the nut with the 52 mm socket. 

@ Use a suitable puller and withdraw the hub/bearing assembly (hub flange still 
in vice). After removal you will see the inner bearing race which must now be 
pulled off. 

@ Thoroughly clean the hub flange. The new hub/fiange assembly must be fitted 
as received, i.e. do not remove the inner part. 

® Place the hub flange under the press and slide the hub over the spigot, with 
the shoulder towards the hub flange. Use the 40 mm socket, place over the 
centre of the hub and press the hub fully home. 

® Clamp the hub flange into the vice as before, fit a new nut and tighten the nut 
to 38.0 kgm (274 ft.lb.). The metal of the nut must then be peened into the slot 
of the hub flange spigot, but take care not to split the metal. If fitted press the 
toothed rotor over the hub. Note that the rotors have been changed (June 91). 


7.6. Tightening Torques — Suspension/Steering 


Most tightening torques are given in the chapters on the previous pages. The following only 
gives the torque values of the major parts. If possible use a “kgm” torque wrench. 


Front Suspension 
Suspension strut to Oe ee eee ee 2.0 kgm (145 ft.lb.) 
Suspension strut to steering knuckle: ...........-. 0... cece eee ees 5.2 kgm (37 ft.lb.) 
Suspension ball joint riutssees ANN, ee ck ee ee ens 40 kgm (29 ft.lb.) 
Stabiliser Removal: ‘ 
Stabiliser linkage: nutes cs... 5... seth Sisters OSES Shae OEE 3.0 kgm (220 ft.lb.) 
Stabiliser linkage-locknut: 20. ...'2s Meee BELA 3.0 kgm (22 ft.lb.) 
Stabiliser bearing-to-subframe bolts: 
AGPTINT I eacttes, OWS. nite irre h a ale ons ta catchy en ars 45 kgm (325 ft.lb.7 
10 mm bolts, with washer, to Sept. 1991:... 2.0.0.0... 000000000. 8.0 kgm (575 ft.lb.) 
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Sub-frame bolts: 


Bolts wahOue WASNOre ae er ie ect aieic vice sic nus nislecars olne goad 4.5 kgm (32.5 ft.lb.7 

Bolts with WASROritaek fsa ih oremtcrcta reat Caseninaasl orecesa ar oeooegre redness ss 8.0 kgm (57.5 ft.lb.) 
Suspension arm fulcrum bolt nut (front): ... 2.022.000.0500. ee eee 85 kgm (61.2 ft-lb.) 
Suspension arm bearing cap bolts:...............2 0.000 e eee eee ee 35 kgm (25 ft.lb.7 
Track rod ball: Oi NUNS. 2 na en tie Cee keene ss goede ke 45 kgm (32.5 ft.lb.) 
Front caliper mounting bracket to steering knuckle: ................. 10.5 kgm (76 ft.\b.) 
Front drive: shaftinué:.. sis: eaters chats, Bere oblate al elaoterag acne 32.0 kgm (216 ft.lb.) 
Wheel bolts; ..::.c Ptr Snare ace valet t se eas Weiels vee 9.0 kgm (65.0 ft.lb.) 
Steering 
Steoring oxen. 6 ssa as heiress wie ak ood erewe sidtne ene a 7.0 kgm (50.5 ft.ib.) 
SIOGFING COUN Se ooh ate tah een HINTS WS 5 cole /al lorcet Shep 2.0 kgm (14.5 ft.lb. 
Universal Joint clamp DOUS si...) Net soso fete bec eve vie oe eee 2.3 kgm (14.5 ft.lb. 
StOOTING WHGOIINM tre estes sa ccceks ce Pe inhies MEER oo ov et eee 3.0 kgm (22 ft.lb. 
StOOrinGiGVlindere a5 ee es sis wl wate Refer to Page 143, depending on model year 
TEMGIG TOR eee ce ahaa: oie aw ew ose wae OMB SteOe wel o ol esmiaie seer © 45 kgm (32.5 ft.lb.7 
TRACK 100 DANCIN eo 5. 8s 0 oie ae ele ees A ae wielerates 4 fon he 4.5 kgm (32.5 ft.!b.) 
Track rod ball joints on steering rack: ... 2.0.26. 6 2. eee 5.0 kgm (36 ft.Ib.7 
Hydraulic pides:2. 8 8. F222 SoS ae ob ee ee 2 See ‘Hydraulic System” 
Rear Suspension 
Suspension arm fulcrum shafts: ......... 0.0.0.0 0c cece cece 13.0 kgm (94 ft.lb.) 
Stabilisar BariGlamnse se 2) 2icas7. civ iate’a aces apelatie’ss came speene «es cfg ok cae See Fig. 7.7 
Rear axle to body (at sphere end): 

WiRDOUR MERSIN secs ba taey oes stort inated ler ara badge ba varaney oprterdtoale ge foe ft 3.0 kgm (22 ft.lb.7 

AWVELET WHER I cco og ava 5 ace Vovayaunloce's oo abate lonevesRtere’ Maas RRC pan Cae Laas 4.0 kgm (22 Rib} 
Rear axle:to body: (frontend): 2.062 6s ee een essere eee cnees 6.0 kgm (435 ft.lb. 
Rear:hub'to.Suspension arm: .i0/). s20%). sie Melee. arligtne ate al. ey. 3.2 kgm (22 Ribs 
Rear HubiDOa ring MURS. 05s oi ee oie eis.e pete Me obelts srabtta place ogre oh 38.0 kgm (274 ft.lb. 
Rear Drake CalporSe ss 2 cite cat scape s imslce cme mnro ane 4.7 kgm (32.9 Ribs 
Wheels boliss): SS 78702 F220) ES, PI PO Qe aT 9.0 kgm (65.0 ft.Ib. 


8. HYDRAULIC SYSTEM 


it is considered that before embarking on any repairs, itis necessary to be familiar with 
the various components which make up the system and their function. 


8.0. Hydraulic Fluid 


The special green fluid “LHM” used in the hydraulic circuits is a fluid of mineral origin, 
similar to engine oil. Use of different fluid would lead to complete deterioration of the in- 
stallation. The capacity of the system is approx. 53 litres (9.5.Imp. pts.) in the case of Sa- 
loon models or 6.0 litres (10.7 Imp. pts) in the case of Estate models. 

The appropriate hydraulic components are painted green or have green identification 
marks and must only be replaced by parts painted or marked green in the same way. 
All rubber components, i.e. joints, hoses, diaphragm, etc. are of special quality for use 
with LHM fluid and are identified by their white or green colour. 

Important are the connections on the fluid reservoir. If ever any of them are disconnect- 
ed refer to Fig. 8.1 for their purpose (only R.H.D. models given): 


® (1)isthe inlet port of the high-pressure pump. 
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Fig. &1. — Top view of the hydraulic fluid (LMH) reservoir showing the various connections, referred 
to in Section 80. 


® Connection (2) is a return connection from the flow distributor and steering con- 
trol valve (power steering). 

@ Connection (3) is the return connection from the brake contro! valve or the 
hydraulic block, on vehicles with ABS. 


© Connection (4) is the overflow return from the height correctors, suspension 
cylinders, security valve, steering and the pressure regulator. 


® Connection (5) is the return flow from the height correctors. 


@ Connection (6) closed off with a plug if a standard suspension is fitted. It 
receives the return from the electro-valve if a Hydractive suspension is fitted. 


@ (7) is the fluid level indicator. 


8.00. GENERAL LAYOUT OF THE SYSTEM (Figs. 8.2 and 83) 


Different system layouts are fitted to models covered in this manual, depending if 
an ABS system is fitted or not. The two illustrations show the systems without ABS. 
Basically what takes place is: The hydraulic fluid is pumped from the high pres- 
sure pump (2), through the pressure flow regulator (10) and the pressure regulator 
(3) to a safety valve (4). One line leads to the front suspension spheres (23) and 
(24) via the front height corrector (20). The remaining line feeds the front brakes 
(42) and (43) through the upper ports in the brake control valve (40). The rear 
brakes (44) and (45) are fed from the rear height corrector (21) via the lower ports 
in the brake valve. The above numbers refer to Fig. 8.2. 

The layout of the Hydractive system is shown in Fig. 8.3. The routing of the pipes, 
lines, etc. are similar as for the standard suspension, but the extra items, i.e. a line 
filter (31), the solenoid vaive (32), the front suspension height regulator (33), the 
rear height regulator (34) and a 3-way union with pressure switch (35 bar) are in- 
cluded as shown. Items not numbered are identical to Fig. 8.2. 
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8.1. High Pressure Source 


The high pressure source consists of the following main components: 
— The hydraulic reservoir 
— The high pressure pump (which generates the pressure) 


— The max. and min. pressure regulator (cut-out and cut-in) 
— The main accumulator 


8.1.0. HYDRAULIC RESERVOIR 


The reservoir is a metal container which has a transparent sight tube to facilitate 
checking the fluid level. It is divided by an internal baffle plate which allows for the 
liquid to settle and which prevents it from turbulent movement. The reservoir is lo- 
cated at the front L.H. side in the engine compartment, near the suspension 
sphere. The filler cap has a breather. 


To check the fluid level in the reservoir, the engine must be running and the car at 
its maximum height. 


81.1. HIGH PRESSURE PUMP (Fig. 83) 


The high pressure pump is driven by means of a drive belt from the crankshaft 
pulley. Drive pulley and pump pulley have a different diameter on 4-cyl. and V6 en- 
gines. The pump !s a so-called five-piston volumetric pump. The hydraulic is drawn 
in by four bores in each piston and fed through a spring loaded non-return valve 
into the hydraulic circuit. There is no theoretical limit to the maximum pressure, the 
maximum pressure being limited by means of the pressure regulator. Priming the 
five-piston high pressure pump can only be carried out when the pressure release 
screw of the regulator is open. Fig. 8.4 shows a sectional view of the pump for the 
technically minded. 


8.1.1.0. Removal/instailation 


The removal and installation of 
the high pressure pump presents 
no majcr problems, but the 
precautions listed in Section 8.4. 


must be taken at all times. Note gprZK Yh SSN , 
that a larger pump pulley has al {fi = ‘fi ii i 
been fitted to V6 engines from 1 SS 


approx. Dec. 1992. This pump 
requires a longer drive belt. ut 
After installation tension the drive TRS SSE eee 
belt. To do this, slacken the two WAP ie Ue: aay 
bolts securing the tensioning i ues Ze 
pulley and turn the bracket until AAG 
the belt can be deflected by 
about 10 mm (04 in.). Tighten 
the two securing bolts without 
moving the pump. Re-check the 
tension after the bolts have been 
tightened. Fig. 8.4. — Sectional view of the high pressure pump. The 
? ‘ arrows indicate the direction of flow. 
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Fill the pump via the suction line with hydraulic fluid. Slacken the pressure release 
screw in the pressure regulator without removing it fully. Start the engine and 


quickly connect the suction line to the pump. As soon as fluid movement can be 


felt in the return pipe (thick pipe), close the pressure release screw in the pressure 
regulator. 


8.1.2. | MAINACCUMULATOR 


The function of the main accumulator is to improve the operational flexibility by 
supplying fluid rapidly in the event of a major demand and by avoiding frequent 
opening and closing of the pressure regulator valve. The pressure regulator is built 
together with the accumulator and has the function to maintain the pressure of the 
system between 140 to 175 bar. The accumulator has a capacity of 400 c.c. and an 
inflation pressure of 62 kg/sq.cm. (889 psi.). 


8.1.2.0. Removal and Installation 


The removal and installation of the main accumulator and the pressure regulator 
is carried out from underneath the vehicle. The operations are straight forward and 
present no major aifficulties. The precautions given in Section 8.4. must be ob- 
served at all times. Release the pressure in the hydraulic system by opening the 
drain screw of the pressure regulator without unscrewing it and set the manual 
height adjusting lever into the “‘low’’ position. 


8.1.3, | PRESSURE REGULATOR (CUT-OUT/CUT-IN) 


The pressure regulator is located underneath the vehicle, fitted to the main ac- 
cumulator. The function of the pressure regulator is: 


a) To prevent excess pressure in the circuit by cutting off the supply and by- 
passing the pump delivery back into the fluid reservoir. 

b) To restore the supply of fluid when the pressure reserve falls to the pre-set 
level. The cut-in and cut-out pressure of the regulator is adjusted by shims. 
The adjustment should be left to a Citroén Dealer as he will be more 
familiar with the procedure. 


8.1.3.0. Releasing the Pressure in he Hydraulic System 


The pressure regulator is fitted with a drain screw which must be opened to 
release the pressure in the hydraulic system. This screw, the location of which is 
shown in Fig. 8.5, must be opened whenever work is carried out that involves the 
disconnection of hydraulic components under pressure. The operations are differ- 
ent for models with standard and Hydractive suspension: 


Standard Suspension: The screw (1) must be opened without unscrewing it to 
prevent the steel ball underneath the screw from falling out. Set the manual height 
control lever into the “‘low’’ position before the screw is opened. 

Models with Hydractive Suspension With the engine running place the height 
contro! to the ‘‘Low’”’ position and set the switch to the ‘‘Auto”’ position. Start the 
engine and allow it to run for approx. 1 minute, without rotating the steering wheel. 
This will allow the suspension cylinders and the adidtional spheres to link up. 
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Fig. 8.6. — The location of the drain plug (1) to release the pressure in the 
hydraulic system (underneath the vehicle). 


8.2. The Suspension Hydraulic Circuit 


The hydro-pneumatic suspension is achieved by the combination of a liquid and gas 
in the circuit. The gas forms the flexible element of the suspension and the function of 
the liquid is to make the connection between the various components. The body is sup- 
ported, one at each wheel, which consists of a sphere and a cylinder. The spheres 
which are similar to the main accumulator described, have inside tham agas under 
pressure. Threaded onto the sphere is acylinder complete with a piston which is oper- 
ated by fluid from the hydraulic circuit. The cylinder is secured to the body by bolts. The 
piston is attached to the suspension arm by means ofa rod. 


The shock absorber is clinched into the sphere and cannot be removed separately. 


8.2.0. SHOCKABSORBERS 


The shock absorbers are double-acting and absorb the shocks by blocking the fluid 
from the sphere to the cylinder and visa versa. Flexible plate valves block the flow 
passages. 

Acalibrated hole which allows the fluid to flow in both directions, reduces the effect of 
the shock absorber during minor shocks. 


8.2.1. | HEIGHT CORRECTION 


(a) Height Correctors 

The height correctors allow the ground clearance to be maintained constant, whatever 
the load being carried. There are two correctors, one at the front and one at the rear, 
supplied from the pressure source, They are controlled by a mechanical system which 
forms the automatic height control. A hand- operated mechanical control acts simul- 
taneously on both automatic controls. 

The height corrector adopts the following attitudes, according to the position of the dis- 
tributor shaft: 
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— Suspension cylinders in communication with the pressure source. 

— Suspension cylinders in communication with the reservoir. 

— Suspension cylinders isolated from the pressure source and reservoir (neutral 
position). 


(b) Automatic Height Control 


The ball joint ofthe height corrector is actuated by a slotted bar which is connected to 
the anti-roll bar through rods and clamps. The anti-roll bar is attached to the suspension 
arms, thus movement of these arms result in a torque on the bar. 

The location of the height correctors on the body and the clamps on the anti-roll bars 
is adjusted so that, when the body is in the normal running position, they exert no force 
onthe distributor shafts of the height correctors which is, therefore, in the neutral po- 
sition. 

When the load increases the body gets lower, the anti-roll bar is subjected to torque and 
this is transmitted through the clamp and rods to the distributor shaft which is moved 
to the inlet position, thus connecting the suspension spheres with the pressure source. 
As the fluid passes into the spheres, the body rises and as a result the anti-roll bar is 
subjected to torque in the opposite direction so that the rods return the height corrector 
distributor shaft to the neutral position. The body thus returns to its normal height. 
When the load decreases, the process is reversed. 

When the variations in suspension movement are of very short duration, the height cor- 
rector does not operate due to the limited torque transmitted by the anti-roll bars. 


(c) Manual Height Control 

The principle of operation is as follows: 

When the manual control lever is moved from the normal running position, the longitu- 
dinal rod transmits this movement to the height correctors via the rods and slotted bars. 
The distributor shaft of the height correctors moves from the neutral to the inlet posi- 
tions, thus communicating the spheres to the pressure source. This causes the body 
to rise and as a result the anti-roll bars are subject to a torque and the movement is 
transmitted from the clamps on the bars via the short rods to the slotted bars in the op- 
posite direction to that exerted when the position of the lever of the manual height con- 
trol is altered. 

When both movements are balanced, the height corrector distributor shafts will return 
to the neutral position and the body height will stabilise at the new setting. The pressure 
is the same as it was previously, but the volume of fluid in the suspension cylinder is 
greater, therefore, the body height will be greater. 


8.3. Brake Hydraulic Circuit 


The front and rear brake circuits are separate. The rear brake circuit is fed by the rear 
suspension; the front brake circuit is fed from the main accumulator. 

The system is controlled by a brake valve which feeds pressure to the front brakes be- 
fore the rear. Because the brake circuit is fed from the rear suspension circuit, the brak- 
ing pressure will be limited in proportion to the load in the vehicle. 

The pressures in the brake circuits are in proportion to the travel of the brake pedal. In 
addition, the pressure in the rear brake circuit varies as the rear suspension pressure 
does, i.e. to maintain constant height the suspension fluid pressure when the load in 
the car is greater. 
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8.4. Work on the Hydraulic System 
8.4.0. PRECAUTIONS TO BE TAKEN 


a) Carefully clean the area of work, the unions and the unit to be removed. Discon- 
nect the lead from the negative terminal of the battery. Only use petrol or white 
spirit for cleaning. 


b) Release the pressure in the circuits as described on page 174. 


84.1. | PRECAUTIONS DURING REMOVAL OF PARTS 
a) Blank off the metal pipes with plugs and rubber tubes with round pins of the cor- 
rect diameter. 


b) Blank off the openings of components with plugs of the correct diameter. Plugs 
and pins must be carefully cleaned before insertion. 


8.4.2. _ PRECAUTIONS DURING INSTALLATION 


a) Cleaning 


Steel pipes must be blown through with compressed air. Rubber tubes and joints must 
be washed in petrol or white spirit and then dried with compressed air. 

Hydraulic units must also be cleaned with petrol or white spirit and blown through with 
compressed air. Renew all joints during installation. 


b) Lubrication 


Joints and internal parts must be lightly oiled before fitting (use mineral fluid "LHM” 
only). If parts in contact with hydraulic units have to be greased, use a mineral- based 
only (as employed for drive shafts or roller bearings). 


c) Installation 


Only use joints of quality compatible with the mineral fluid “LHM”’. 
To connect a union, proceed as follows (see Fig. 8.7): 


_lomm\\\ 


At 


aan TTT cS 
LL 


Fa 8&7, — Installation of a union. For reference a, b and c, see text below and on 


page. 
Locate ifie: one seal “a” lightly coated with “‘LHM” fluid. This sleeve seal should be 
back from the end of the pipe “‘b”. Centre the pipe in the housing by lining it up with the 


177 


axis of the hole, avoiding ali stress. Ensure that the end “‘b” of the pipe enters into 
the small bore ‘‘c’’.. Start the union nut by hand. : 

Tighten the nut moderately. Excessive force could cause a leak because of the 
deformation of the pipe. 


35 mm pipe (with seal): .. 0... ee eee 08 - 0.9 kgm (58 - 66 ft.!b.) 
4.5 mm pipe (with seal): 0.2.0... ee eee 0.8 - 0.9 kgm (58 - 66 ft.Ib.) 
60 mm pipe (with seal):....................0.. 0.9 - 1.1 kgm (6.6 - 8.0 ft.!b.) 
6.0 mm pipe (without seal): .. 2.2.0.0... eee eee eee 1.3 kgm (8.0 ft.lb.) 
10.0 mm pipe (without seal): ............ 0.00.00. 0 0008. 3.0 kgm (21.5 ft.!b.) 


To connect a rubber tube, a rubber ring of suitable diameter has to be positioned 
between the tube and the hose clip. 


84.3. | CHECKS OF COMPLETION OF WORK 


a) Check the unions for leaks. 
b) Check the clearance between the pipes. The pipes must not touch one 


another or any component nor may any other unit, whether fixed or move- 
able, exert stress on them. 


1 Spring 

2 Pressure switch 

3 Slide valve 

4 Adjusting shims 

A H.P. pump inlet 

B To brake control valve 

C To rear height corrector 
D To Front height corrector 


Fig. 88 — Sectional view of the safety valve. 


8.5. Safety Valve 


The purpose of the safety valve is to isolate the wheel suspension from the main 
accumulator when the pressure in the hydraulic system is below the safety limit, 
thereby ensuring sufficient pressure for the operation of the brake system. The 
suspension is isolated from the system when the pressure drops below 80 bar 
(1136 psi.) and is re-connected to the system when the pressure has increased 
once more to 100 bar (1420 psi.). Fig. 8.8 shows a sectional view of the safety 
valve, showing the individual connections. Replace the valve as follows: 


@ Release the pressure in the system as described in Section 8.4.0. 
@ Disconnect the rubber overflow return pipe from the end of the valve. 
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where each pipe is connected to prevent mistake during pacion Plug the 
pipe ends in suitable manner to prevent entry of dirt. 
@ Disconnect the electrical lead from the pressure switch. 
@ Remove the valve securing screw and remove the valve from its mounting. 
The installation is a reversal of the removal procedure. 


8.6. Checks in case of Faults 

Before carrying out any operations on the hyudraulic systems always check the fo!- 

lowing: 

@ Check that all moveable parts of the hydraulic system are free to move without 
binding. 

@ Check that the system is under pressure. To do this, start the engine and open 
the pressure release screw on the pressure regulator. A “hissing” noise must 
be heard. After closing the screw, the pressure regulator should close, indicated 
by a reduced running noise of the high pressure pump. 


© if the high pressure system is not operating as it should, check the following in 
the order given. 


— Fluid level in the fluid reservoir. 

— Condition of filters in the fluid reservoir. 

— High pressure pump for proper operation. 

— The pressure release screw for proper tightening. 


8.7. Useful Data 


ba Pressure Pump: 


Be OEE SO Renn Te rate lin GUT OIA eH ound disci 5-piston pump 
Coralia SPOGd!. 2: WANE ROG La 6 ey le ee Half of engine speed 
Pulley diameter: 0.5.0... 0. eee 132.5 mm (4-cyl.), 88 or 100 mm (V6) 

Pressure Regulator: 
Cut-in/cut-out pressure:........ 145 + 5 bar/70 + 5 bar (2103 + 72 psi./2465 + 72 ps.i) 
Adjusting shims for cut-in pressure: 2.6... ee eee eee 0.30 and 0.70 mm 
Adjusting shims for cut-out pressure: .. 0.1... eee ects 030 mm 
Pressure alteration for 0.30 mm shim: 3 bar (42.5 psi.) 
Pressure alteration for 0.70 mm Shim: ........ 0.0.00. cece ee eee eee 7 bar (99,5 psi.) 
Main Accumulator: 
Capac H yi: EOS SORT, Fo tetera eee is esse wesienien ea oy ae 0.4 litres (0.7 Imp. pts.) 
Calibration pressure: ...... 62 bar (899 psi.), tolerance + 2 bar (29 psi.) to —32 bar (464 psi.) 
Safety Valve 
Cut-out pressure of suspension: .......... 2.00.0... cece cece eee min, 80 bar (1136 psi. ) 
CORINDrOSSUTE? FOS. br as SR. TIRES Ty, RFR max. 100 bar (1420 psi.) 
Fluid Reservoir: 
GAP QCHYS ha. I etd haters aisle yo oe chccre nau wa so a'g' nl wlelarane 5,3 litres (Saloons), 6.0 litres (Estate) 
Fd ti type?: CUE Ee Green LHM fluid, different makes suitable, Total LHM Pius recommended 
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9.0. Description 


Disc brakes allround, front inboard on the transmission outlet shafts, rear outboard, 
adjacent to the wheel hubs. 

The front brakes are fed with hydraulic pressure from the main accumulator and 
are protected by the safety valve. The rear brakes are fed from the separate rear 
suspension circuit. The pressure in the rear brake circuit varies in accordance with 
the load on the vehicle. 

The brake valve is operated by a conventional brake pedal and incorporates 
regulating valves in tandem which ensure that the front brakes are applied before 
the rear brakes. : 
The parking brake is hand-operated and is independent of the main braking sys- 
tem. A leverfcable system and a cable operate separate calipers, acting on the 
front disc brakes. 


9.1. Technical Data 
Main Brake Front Rear 
Disc diameter — Saloons to March 1991: 276 mm (10.965 in.) 224 mm (8900 in.) 
Disc diameter — Saloons from March 1991; 283 mm (11.142 in.) 224.0 mm (8.900 in.) 
Disc diameter — Estate: 283 mm (11.142 in.) 251.0 mm (9.972 in.) 
Disc thickness: 
Saloons to March 1991: 22.0 mm (0.874 in.) 9.0 mm (0.358 in.) 
Saloons from March 1991: 26.0 mm (1.033 at 9.0 mm (0.358 in.) 
Estate: 26.0 mm (1.033 in.) 12.0 mm (0.477 in.) 
Disc thickness, min. worn: 
Saloons to March 1991 20.0 mm (0.790 in.) 7.0 mm (0.28 in.) 
Saloons from March 1991 24.00 mm (0.945 in.) 7.0 mm (0.28 in.) 
Estate: 24.0 mm (0.945 in.) 10.0 mm (0,39 in.) 
Max. run-out of discs: 0.05 mm {0.002 in.) 0.05 mm (0.002 in.) 
Piston diameter (Saloons): 57.0 mm (2.224 in.) 330 mm (1.311 in.) 
Piston diameter (Estate) 57.0 mm (2.224 in.) 40.0 mm (1.589 in.) 
Surface of single pad, to March 1991: 45.0 sq.cm. 17.00 sq.cm. 
Surface of single pad, from March 1991: 50.0 sq.cm. 17.0 sq.cm. 
Surface of single pad, Estate: 50.0 sq.cm. 35.0 sq.cm. 
Original pad thickness, Saloons and Estate: 12.0 mm (0.477 in.) 11.4 mm (0.453 in.) 
Min. pad thickness: 3.0 mm (0.12 in.) 2.0 mm (0.08 in.) 
Variation of brake disc thickness, max.: 0.1 mm, measured at eight different points 
Brake Pad material: 
Front — To March 1991:..................... Abex 349 or Textar 441 (asbestos-free 
— From March 1991:................... Abex 349 or Abex 949 (asbestos-free, 
Rear — Saloons to model year 1992: . 6... eee eee eee eee 3 
— Saloons to model] year1991; .................00. Textar 1441 (asbestos-free) 
— Saloons from model year 1991:................... Abex 949 (asbestos-free 
— Saloons and Estates from model year 1992:......... Abex 949 (asbestos-free) 
Brake Pad Identification: 
Saloons, to MarcntGote es. kk ewer spares 116.0 mm (4.601 in.) long 
Saloons from March 1991 and Estates:...................- 119.0 mm (4.728 in.) long 
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9.2. Front Brake Calipers 
9.2.0. RENEWAL OF FRONT BRAKE PADS 


® Jack up the rear of the vehicle with the wheels hanging down, place chassis 
stands underneath the sides of the body and remove the two front wheels. 
®@ Disconnect the leads of the pad wear indicators. 


@ Push the handbrake operating lever towards the inside and grip the end of the 
handbrake cable with a pair of pliers. Disengage the cable from the slot in the 
lever and then release the cable guide from its location on the caliper. 


@ At the lower end of the caliper re- 
move the securing pin with a pair of 
pliers and knocke out the retaining 
pin. Take care not to drop the small 
clip in the centre of the pin, as this 
will be free as soon as the retaining 
pin passes. 


®@ Push the caliper piston back into its 
bore. To do this, the piston must be 
rotated and at the same time 
pushed in. Two screwdrivers can be 
used for this operation. Insert the 
blade of one screwdriver into the 
slots of the piston end face and with 
the other screwdriver push the Figi'S. 1 The Enoumichow tHettioianertol 
pel ohio er Ge Saipan The the piston to push it back into the bore. 


Sed 
/ 1 
Fig. 9.2. — Correct installation of the brake caliper piston. 
a \dentification mark b 7 mm piston groove 


screwdriver must not be applied against the brake disc to push back the piston, 
as the disc may be damaged. Fig. 9.1. shows a diagram of the operation. 


NOTE: The brake pads on all models must be replaced as a set of four, as other- 
wise the brakes may pull to one side. Do not interchange pads from one side to 
the other. 
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After the piston has been reset as far as possible, turn it into the position shown in 
Fig. 9.2, i.e. the mark ‘‘a’ must be horizonally with, above or below the piston 
groove ‘'b’’, which at the same time is parallel with the level of the bleeder screw. 
Fit the brake pads into the caliper. A protective ‘‘stick-on’' cover is attached to the 
brake pad lining and must be removed first. The peg at the back of the metal! plate 
must be inserted into the piston groove “b’’ in Fig. 9.2. There must be a gap of 1.0 
mm (0.04 in.) between the disc and the brake pad. This play can be measured by 
inserting a feeler gauge of the thickness given. If necessary push the piston fur- 
ther into its bore as described above, again using the two screwdrivers. Note that 
two different types of brake pads are used. Only the pads of Estate models 
have not been changed. Make sure you obtain the correct pads. 

Carefully lower the brake caliper cylinder over the inserted brake pads without 
damaging the edges and insert the retaining pin. Fit the clip in the centre during 
this operation. Secure the retaining pin with the clip. 

Insert the handbrake cable into its guide and re-connect the handbrake operating 
lever. Check that the footbrake and handbrake are operating properly. Re-connect 
the cable to the pad wear indicator connector. 

Refit the wheels and lower the vehicle to the ground. Tighten the wheels bolts to 
9.0 kgm (65 ft.Ib.). 


The following points must be observed when brake pads are replaced: 


@ Only replace brake pads in sets and never interchange pads from one side to 
the other in order to compensate for brake pad wear. Observe the min. thick- 
ness given in Section 9.0. Also replace brake pads if this thickness is nearly ap- 
proached. 

@ |f moist areas can be seen near the piston surroundings, check the rubber dust 
seals of the cylinder. In this case overhaul the cylinder or have it overhauled, as 
the internal sealing ring is no longer sealing the piston in the bore. 

@ Never use compressed air to clean out the brake pad openings. Older brake 
pads contained asbestos — Health risk !. Clean with petrol only. 


© Only use Citroén brake pads or Citroén-approved brake pads — the correct 
ones. Alternative brake pads may be less expensive, but Citroén pads last 
longer. 

@ The “brake fluid’’ used in the brake system is mineral-based. Use of petrol will 
therefore not damage the rubber seals. 

@ After brake pads have been refitted, pressurise the hydraulic system and oper- 
ate the brake pedal a few times to set the brake pads against the discs. New 
pads have to “‘bed’’ in for the first few miles and the necessary care should be 
taken when the vehicle is taken on the road for the first time. 


9.2.0. | REPLACING A BRAKE DISC 


The brake disc of Saloon models have been changed (and with it the brake 
Calipers), i.e. two different thicknesses can be found on the XM range. Estate 
models are fitted with the thicker discs. The brake caliper have been adapted to 
the larger brake discs. The removal and installation of a brake disc is carried out 
as follow, irrespective of the type of disc fitted: 

@ Remove the brake pads as described in the last section. 


© Remove the two bolts securing the brake caliper mounting bracket from the in- 
side of the caliper unit (one at the top, one at the bottom) and lift off the unit. 


182 


The caliper cylinder wi 
come away from the guide 
pin (1) in Fig. 9.3. This pin 
must never be removed. 
Use piece of wire and tie 
the caliper to the front sus- 
pension. It must allowed to 
hang down on the brake 
hose. 

@ Unscrew the two disc 
securing screws from the 
front face of the hub (cross- 
headed screwdriver) and re- 
move the disc. 


Brake discs can be re- 
machined as 'ong as the min. 
thickness given in Section 9.0 
has not been reached. Make 
sure you use a workshop with 
experience in re-grinding discs. 
The installation of the disc is a 
reversal of the removal proce- 


dure. The two caliper bracket Fig. 9.3. — View of a front brake assembly. The caliper is 
mounting bolts must be tight- i up on the guide pin (1). The apes aa se- 
ened to 10.5 kgm (75 ft.Ib.). cured by bolts (2), Note how the protection of the brake pad 
After installation check the (3)is peeled off. 

brake disc for run-out. Do do ; 

this, place a dial gauge with a suitable stand next to the brake disc and place the 
dial gauge plunger near the outer edge against the disc face. To eliminate all other 
clearance find two nuts with 14 mm threads and fit two of the wheel bolts into the 
hub flange. Tighten the bolts. This will simulate a fitted wheel. Rotate the disc 
slowly and read off the dial gauge. The max. permissible deflection is 0.05 mm un- 
der these conditions. 


9.2.1, BRAKE CALIPER — REMOVAL AND INSTALLATION 


Jack up the front of the vehicle with the wheels hanging down, place chassis 
stands underneath the sides of the body and remove the wheel on the side in 
question. 

Slacken the bleeder screw of the pressure regulator from underneath the vehicle 
without unscrewing It fully. 

Set the manual height control lever into the ‘‘low”’ position. 

Unscrew the union nut securing the brake pipe to the brake hose, carefully with- 


draw the pipe and close off the end of the pipe by pushing a bleeder screw cap 
over the end (clean the cap first). 


Remove the brake hose out of the bracket. To do this, remove the spring plate with 
a pair of pliers and then withdraw the hose. 


Remove the brake caliper cylinder as described during the remowval of the brake 
pdas and withdraw the caliper from the guide pin. Fig. 9.3 shows the caliper 
swivelled upwards before removal. 
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9.2.2: BRAKE CALIPERS — OVERHAUL 


A special tool is required to completely dismantie the front calipers, in order to 
compress the fitted spring discs. For this reason repair work on the calipers should 
be limited to replace the cylinder seal. Enquire if repair sets are available. 

@ Using a screwdriver, remove the outer dust cover from the caliper opening and 
eject the piston with air. A foot pump with a suitable connector should be suffi- 
cient to blow out the piston. Otherwise take the brake caliper to a garage fore- 
court. Place a piece of wood into the caliper opening to prevent the piston from 


hitting the metal. 


e Use a blunt instrument 
and remove the cylinder 
sealing ring out of the 
cylinder groove, as shown 
in Fig. 9.5. 


Thoroughly clean all parts 
with petrol or a similar liquid. 
Check the piston and the 
cylinder bore for excessive 
wear or grooves. A damaged 
cylinder bore requires the 
replacement of the complete 
brake cylinder. The slide 
bushes and the rubber boots 
can also be replaced, but we 
feel that this operation should 
be left to a qualified Citroén 
mechanic, as special tools 
are necessary for the removal 


and installation of the slide bushes. The 
rubber bushes can be pressed off with a 
screwdriver. The difficult part is the 
removal of the two-part bush assembly in 


the swivel eye. 


The brake caliper should also be replaced 
if the handbrake self-adjusting mechanism 
has shown signs of malfunction, as a fur- 
ther dismantling of the caliper is not 


recommended. 


Assemble the caliper as follows: 


@ Coat the cylinder bore and a new 
cylinder sealing ring with green LHM 
fluid and insert the sealing ring into the 
cylinder groove. Screw the pistons into 
the cylinder as described during the 
replacement of the brake pads, i.e. the : 
horizontal cut-out must be in line with the Fig. 9.5. — Removal of the sealing ring. 
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The installation of the brake caliper is carried out in reverse order to the removal 
procedure. Bleed the brake system after installation. 


Fig. 9.4. — Blowing the piston out of a caliper. 


SERS Sse 
leeder screw, as already shown in 
square blade to turn the piston. 


® Coat the outside dust seal with the grease supplied in the repair kit and fit to 
piston and cylinder. 


@ Clean the assembled caliper from fluid or and grease and refit it to the steering 
knuckle as described earlier on. The brake system must be bied of air as 
described in Section 9.5 after completed installation. 


afmm 


9.3. Rear Disc Brakes 
9.3.0. REPLACING THE BRAKE PADS 
As in the case of the front brakes, only a complete set of brake pads must be fitted 


to prevent the brake from pulling to one side. Remove the pads as follows: 

®@ Slacken the wheel nuts, jack up the rear end of the vehicle with the wheels 
hanging down and remove the wheels. 

@ Referring to Fig. 9.6 slacken the nut (1) and remove the covering plate (3) by 
pulling it straight off the caliper. 


Fig. 9.6. — Details for the removal and installation of the rear brake pads. 
1 Nut for (5) 4 Brake caliper bolts 


2 Brake pipe 5 Brake pad bolt 
3 Protection panel 


© Fully unscrew the nut (1) and carefully knock out the bolt (5), releasing the 
brake pads. Remove the tensioning spring from the inside of the caliper open- 
ing after checking its correct installation. Withdraw the brake pads out of the 
caliper. 

Thoroughly clean ail visible parts from brake dust, etc. Clean the pistons with 

petrol and drop some ‘‘LHM”’ fluid onto the pistons. The installation of the brake 

pads is carried out as follows, referring to Figs. 9.6 and 9.7: 


®@ Fit the old brake pads with the securing bolt, but without the spring, into the 
brake caliper and push the pistons into their bores by pressing against the 
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Fig. 9.7. — The two brake pads in fitted position, just before removal. 


brake pads with a screwdriver. The screwdriver should not be applied against 
the brake disc to prevent damage. Remove the securing bolt and the two old 


brake pads. 


Fig. 9.8. — The component parts of a rear brake caliper. 


1 Protection panel 5 Brake pad 
2 Piston and seal 6 Brake caliper 
3 Brake pad securing bolt 7 Brake disc 


4 Tensioning spring 
@ Insert the new outer brake pad and partially insert the securing bolt (5) in Fig. 


9.7. Then fit the second brake pad together with the tensioning spring. Make 
sure the spring is in its original position. Fully insert the pad securing bolt, 
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guiding it through the brake pad and the hole in the caliper and loosely fit the 
nut to the bolt. Place the protection panel in the correct position and tighten the 
nut. 

® The remaining operations are a reversal of the removal procedure. After instal- 
lation operate the brake pedal as few times to set the pads against the brake 
disc. Remember that new pads will take some time to “‘bed”’ in properly and 
care should be taken when the vehicle is taken onto the road for the first time. 


9.3.1. BRAKE DISC — REMOVAL AND INSTALLATION 


Remove the brake pads as described in the last section and insert the brake pad 
securing bolt (5) in Fig. 9.6 to keep the two halves of the brake caliper together. 
Tighten the nut, but not excessively. 

Slacken the brake caliper mounting bolts (4) in Fig. 9.6 without removing them 
from the caliper. Remove the single screw securing the brake disc to the wheel 
hub and remove the disc. The caliper must be tilted slightly towards the outside 
and the disc removed at an angle between wheel hub and caliper. 


Brake discs can be re-ground to the min. dimension given in Section 9.0. Have the 
Operation carried out by an experienced engineer as both sides must be parallel 
within very small tolerances. 

The installation of the rear brake disc is a reversal of the removal procedure. Tilt 
the caliper as necessary to insert the disc between caliper and hub. Fit the two 
caliper bolts and tighten them alternatively to 4.5 kgm (3255 ft.lb.) in the case of a 
Saloon mode! (9 mm thread) or 7.0 kgm (525 ft.lb.) in the case of an Estate car (10 
mm thread). Remove the brake pad securing bolt and refit the brake pads as 
described in Section 9.30. Check the disc for run-out as described for the front 
discs. The same value applies. 


9.3.2. BRAKE CALIPER — REMOVAL AND INSTALLATION 


The brake caliper can be removed together with the brake pads, if required. Slack- 
en the bleeder screw in the pressure regulator without removing it fully and set the 
manual height control lever into the ‘‘low’’ position. Disconnect the brake pipe (2) 
in Fig. 9.6, unscrew the mounting bolts (4) and take off the caliper. 

The installation of the caliper is a reversal of the removal procedure. Coat the 
threads of the caliper mounting bolts with grease and tighten them alternatively to 
the torque value given above, noting the difference between Saloon and Estate car 
models. Bleed the brakes after completed installation. 


9.3.3. BRAKE CALIPER — OVERHAUL 


The overhaul of a rear caliper is less complicated than the overhaul! of a front 
caliper. To remove the piston, clamp the two halves of the brake caliper together 
with the centre bolt. Apply an air line to the brake hose connection to blow out the 
piston. A piece of wood must be placed into the caliper opening to prevent 
damage to the piston. After the two caliper halves have been separated remove 
the two sealing rings and the small seals in the fluid bores carefully with a small 
screwdriver. The seals must always bew replaced. Fig. 9.14 shows an exploded 
view of the caliper for reference. 


The assembly is a reversal of the dismantling procedure. Push the piston down to 
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the bottom of its bore to facilitate the installation of the brake pads. After assembly 
fit together the caliper halves with the centre bolt until the caliper is refitted. . 


9.4. Brake Compensation Valve 


The removal of the brake compensation valve is not a straight forward operation, 
as amongst other operations the cowl end pieces and the crossmember and the 
bonnet struts must be removed. The same applies to the repair of the valve. It can 
be overhauled, but we strongly recommend to have the work carried out in a 
garage. You will also find that a failure of the brake control valve is very rare. If you 
ever have to disconnect hydraulic pipes from the valve, mark them before discon- 
necting to facilitate the installation. Fig. 9.9 shows where each brake pipe is con- 
nected, shown by the symbols. 


Fig. 9.9. View of the brake compensating valve. '‘AV" indicates the front, "AR the | 
rear. The steering symbol refers to L.H.D, and R.H.D. vehicles. 


9.5. Bleeding the Brake System 


The brake system must be bled of any air when the suspension is in the ‘'HIGH” 
position. To ‘clear’ the system, move the contro! lever in the given order to the fol- 
lowing positions. Low—high—low-high. The operations for a vehicle with ABS are 
slightly different. In the case of all models bleed the system in the following ord- 
er: R.H. rear, L.H. rear, R.H. front, L.H. front. Proceed as follows: 


@ Jack up the vehicle with the wheels hanging free and remove the road wheels. 
© \f ABS is fitted, remove the two panels on the inside of the wheel arch on the 
timing side of the engine. The hydraulic valve block for the ABS installation will 
be exposed on the L.H. side of the support strut. Near the upper end, left and 
right of the reference plate (marked “‘Bendix”’) you will find two Allen-headed 
screws. These are bleed screws. Start the engine and open the two bleed 
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: pe pi pedal. en com- 

ing out of the two screw openings. Have the pedal depressed for a few se- 
conds and then released. Tighten the two screws (approx. 1.0 kgm/7 ft.lb.). 
Unfortunately the fluid cannot be “channelled” into a container so you will have 
to catch it by placing a larger container underneath the valve block. 

The remaining operations are the same for all models: 


®@ Connect a length of transparent hose onto the R.H. rear caliper bleed screw 
(remove the dust cap first) and insert the other ends of the hoses into a clean 
container, partly filled with fluid. If you don’t know where the screw is, it is ver- 
tically inserted near the upper caliper mounting bolt. 

@ Ask a second person to depress the brake pedal and start the engine. 

@ Slowly open the bleed screw on the caliper and allow the fluid to run out until 
no more air bubbles are visible in the transparent hose. 

@ Tighten the bleed screw, withdraw the transparent hose and refit the rubber 
dust cap. 

@ Bieed the rear caliper on the other side in the same manner. 

® The front calipers are bled in the manner described above. In this case the 
bleed screws are located towards the inside of the caliper assembly, next to the 
brake fluid hose and*above the handbrake cable connection. 

®@ Refit the wheels and lower the vehicle to the ground. Tighten the wheel bolts 
to the correct torque value. Check the fluid level in the fluid reservoir and top-up 
accordingly. 


9.6. Handbrake 
9.6.0. DESCRIPTION 


Fig. 9.10 shows a sectional view of a front brake caliper and should be referred to. 
The handbrake acts mechanically through the piunger (2) onto the piston (4) of the 
front calipers. An automatic adjusting mechanism (3) ensures that the brake pads 
are always near the brake discs and is operated with each application of the brake 
pedal. There is no need to mention the operating pedal and the locking and 
release knob. 


9.6.1. ADJUSTING THE HANDBRAKE CABLES 


Attention: Never adjust the handbrake at the cables in order to compensate the 
handbrake travel at the lever. An automatic adjustment system in the caliper 
pistons will take-up any play when the handbrake pedal travel reaches a certain 
value. Reset the take-up by running the engine and, with the handbrake pedal in 
the rest position, operate the main brake pedal. Release the main pedal and oper- 
= the handbrake pedal. 4 to 12 ‘‘clicks’” should be heard before the wheels are 
ocked. 


When the handbrake cable has been replaced, adjust the handbrake cables as fol- 
lows to their basic setting: 


®@ Operate the main brake pedal a few times in order to set the brake pads 
against the brake discs. 


@ Set the handle to the locked position and depress the handbrake pedal to the 
4th notch. Locate the two nuts on handbrake cable anchorage, slacken the 
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Fig. 9.10. — Sectional view of a front brake caliper with details of the hand- 
brake mechanism. 


1 Brake disc 4 Brake caliper piston 
2 Operating plunger 5 Brake pads 
3 Adjuster mechanism 


locknuts and turn the adjusting nuts. Make sure that the compensator lever |o- 
cated in the exhaust heat shield remains square to the vehicle, i.e. do not adjust 
one side more than the other. 


® Release the handle and check that the pedal returns to its rest position. 


@ Turn the steering from lock to lock and move the vehicle through its heights 
whilst checking the handbrake operating levers of each caliper. There should 
be no movement of the levers. Tighten the locknut to 2.0 kgm (14.5 ft.ib.). 


® Depress the pedal several times and check that it always returns to the rest po- 
sition. The front wheels should be locked when the pedal is depressed be- 
tween the 6th and the 12th notch. 


9.7. ABS System (Bendix to 1995, Teves from 1996) 


The above system can be fitted optionally or is a standard fitment. The system 
consists of hydraulic and electronic component parts which operate in conjunction 
with the normal braking system. Apart from the additional parts there are also 
differences in the layout of the hydraulic system. 


A hydraulic control unit is fitted to the L.H. front wheel arch. Its circuit is inserted 
between the brake compensating valve and the feed for the front and rear brakes. 
The control unit supplies the brakes with the hydraulic fluid, depending on the re- 
quirements of the brakes. 


The speed sensor for the front and rear wheel speeds and an ABS control unit 
operate electronically. One speed sensor is fitted to each wheel, into the steering 
knuckle in the case of the front wheels and into the rear axle arm in the case of 
the rear wheels. The sensors monitor the speed of each wheel at any given mo- 
ment and transmit a signal to the electronic contro! unit. The latter is fitted in the 
engine compartment in the E.C.U. housing on the R.H. wheel arch. In accordance 
with the information supplied by the four wheel speed sensors, the electronic con- 
trol unit sends a current to the hydraulic control unit electro-valves, thus controlling 
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the pressure to the four brake units. 


9.7.0. REMOVAL AND INSTALLATION OF SENSORS 


@ Jack up the front end of rear end of the vehicle and remove the wheel in 
question. 


aS 


Fig. 9.11. — The location of the wheel speed sensors on front axle (left) and rear axle (right). 
1 Front securing screw 2 Adjusting screw 3 Rear securing screw 


@ Disconnect the connector plug for the electrical lead and free the lead from the 
securing clamp. 

@ Remove the sensor securing screw and withdraw the sensor from the steering 
knuckle or the rear axle arm. 


The installation is a reversal of the removal procedure. The front sensor must be 
adjusted during installation. A gap of 0.5 mm must be obtained at point ‘a’ in Fig. 
9.11 between the tip of the sensor and the toothed wheel on the drive shaft, when 
the front sensor is re-fitted. To adjust the gap, refer to Fig. 9.12: 


@ Fit the wheel sensor 
with a paper shim ‘‘a”’ 
of the thickness given 
above into the steering 

| knuckle. Fully slacken 

| the adjusting screw (1). 

® Coat the threads of the 
securing screw (2) with 
thread locking com- 
pound, fit the screw 
and tighten to 1.0 kgm 
(7.2 ftlb.). A feeler 
gauge of 0.5 mm can 
also be inserted be- 
tween the tip of the 
sensor and the toothed 
ring. 

® Push the sensor into 


Fig. 9.12. — Adjusting a front wheel speed sensor (refer to text). 
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contact with the paper shim or the feeler gauge and tighten the screw to.03 
kgm. Remove the paper shim or the feeler gauge from the gap. New sensors 
(front and rear) are supplied with a shim of 0.5 mm thickness, giving the correct 
clearance when fitted. 

When fitting the rear wheel sensor, coat the threads of the screw (3) in Fig. 9.11 
with thread locking compound. Fit the screw and tighten to 1.0 kgm (7.2 ft.|b.). 
Fit the rear wheels, lower the vehicle to the ground and tighten the wheel bolts to 
the correct torque. 


9.7.1; REPLACING A ROTOR 


The front rotor is machined into the outer CV. joint of the drive shaft and cannot be 
replaced, i.e. a damaged rotor means a new drive shaft. The rotor has 48 teeth. 
The rear rotor is pressed over the rear wheel hub and can be replaced. An internal 
thread (M20 x 200) is cut into the rotor. By screwing in a bolt of the same diameter 
it will be possibe to remove the rotor with a suitable puller. The rotor is pressed 
over the wheel hub. A mandrel must be inserted into the inside of the rotor, NOT 
against the rotor teeth. A new rotor has been fitted since Oct. 1991, having a differ- 
ent tooth form. The new rotor can be fitted to older models. 


9.8. Brakes — Tightening Torques 


Front brake caliper bolts: 2.0.1.0... ccc cee cette ee tenes 10.5 kgm (76 ft.lb.) 
Rear brake calipers: 
SAIOONS ae es chr oe alles bun Unetty Pree belie aes 2 UR nly toe Sek eel ten 45 kgm (325 ft. |b.) 
ESAIOS io: fete miobeteins strusy oie Wawel: aby Aad acalaillaganated aval dypuistegacatscandlah see 7.0 kgm (50.5 ft. Ib.) 
Brakeivalve: isiini Sosa. aict, ei Bia ae cere Seeoee aber, 2.0 kgm (145 ft.lb.) 
Wheel nuts: cee ees atetet cc eit oc» oCRtah BUNS mate coed 9.0 kgm (65 ft.lb.) 


10. WHEELS AND TYRES 


Tyre pressures and the condition of the tyres should be checked once a week. Remem- 
ber that the tyre is the only contact with the road surface. 

Inspect the tyre walls for cracks, splits or bad damage. If the tyres are worn on one side, 
in most cases on the outside, check the front wheel alignment. Normally the toe-in set- 
ting will need adjustment. 

Excessive wear on both sides of the tyre indicates driving with an under-inflated tyre. 
Excessive wear in the centre of the tread indicates an over-inflated tyre. 

Damage can also be caused by sharp objects or contact with kerb stones. A clear tread 
pattern should always be visible. Do not drive with tyres if the depth of the tread is 
less than 1.6 mm. 

Check the tyre pressures once a week in accordance with the figures given in the next 
section. Ifthe tyres lose more than 2 psi. per week, then the tyre has a puncture or the 
seal on the wheei rim is damaged. Take the faulty wheel to a tyre specialist. Always 
keep the valve caps in place as these will prevent leakage of air from the valves. Do not 
forget to replace them after you have checked the tyre pressures. 
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ay occur slowly over night or suddenly g. is 
case do not panic. Try to keep the steering wheel straight and if possible come “4 
rest without braking. Drive onto the hard shoulder of the road (or as far as possible 
to the road side if there is no hard shoulder). Sudden movement will cause a skid. 
When you have stopped the car change the deflated wheel with the spare. 


NOTE: Use a warning triangle a good distance behind the vehicle when chang- 
ing a wheel on a public road. Also switch on the hazard warning light. Do not for- 
get to collect the warning triangle after the wheel change. 


10.1. Technical Data 


Rim Sizes: 
2.0 litre carburettorand “‘Monopoint’:. 0... eee 5 %2J.15-H2 5.40 
QI IHOCTION, VE: VEZ4V: oe gee tine ie Sue sce uedeie ih oye aera alacale 6J.15-H25.45 
Light-alloywheels: .. 2.6... eee eee ee 6J.15 CH 5.45/5.43 
Tyre sizes fitted: 
2.0litre carburettor:................-00. MXL 175/70 R15 86 T or MXV2 185/65 R15 87 T 
2G0ikra “Monopoin”: . . .). aadiebloseeniier aa teenie eemnge MXV2 185/65 R15 87 H 
JO ITE INJOCION; SAlOONS: | «5 a.sks ervsnresmie see cua einnahtaane = ats de os ele MXV2 195/60 R15 87 H 
QOS ESTO Hiisstsccpasress so; 32 eo RaGC Mares ooo ane aban ew ce SR ae MXV2 195/65 R16 91H 
VESAIOONS ie oi siadiste elbiels os Sataae § spoyacerie nated lklete o's SURED atatnnaiid MXV2 205/60 91 V 
MG E:StANO? conic seihtaa Sans a's, Saha velede syauoysaeane sleeve: Cuckak. oem MXV2 205/60 R15 91 V 
NAN ae SRE au ios my ca Shee Ninel he RE a ats caionaa MXV2 205/60 ZR15 
Tyre Pressures: .........-..... 0200 eee Check sticker on door pillar or Driver's Handbook 


11. ELECTRICAL SYSTEM 


11.0. Battery 


bec ipl ne noc Dae acene ee. aap ana aN Vi eee Pes SATE lee eae a 12 volts, negative earth 
TYPORareen Mahe Aes . ..AC Delco L300A or L3450L, depending on model 
Battery Electrolyte Readings: ............ 06... c eee eee eee Battery condition indicator 
GPCI SNE eA TRL oo is izib ote tke wrevstoteye wily nies ayc4 o's lela Battery charged 
Sight glaSsiopscureds.:...-. asiep-0 ep dateeln wioayasss eee oo sale Battery needs charging 
Sightglass cleares. wsche okt Rigs seciiacns eatajee sate ss eee Me Battery electrolyte low 


11.1. Alternator 
11.1.0. TECHNICAL DATA 


Types fitted: 
TRON ee CS ahGI aces ceek sake Reta oe kee Mitsubishi or Valeo (with built-in voltage Se ume 
Noltage Allis: stirs inves tienianp taph Baaeommeeee <yisch eta ks o7 ay Fonda Sie + ayace <cyfo a oP aan ROR Ba gan sa 14 volts 


ca i PRECAUTIONS WITH ALTERNATORS 


(a) Donotrunthe alternator unless connected to the battery. 
(b) Before connecting the alternator, ensure that the battery is correctly connected. 
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(c) Donot check the operation of the abuts by Bao: circuiting either the 
positive or the energising terminals and earth. 

(d) Take care not to reverse the leads connected to the regulator. 

(e) Do not attempt to re-energise the alternator. This is never necessary and in 
any case would damage both the alternator and the regulator. 

(f) Do not connect a battery charger to the battery and never carry out any arc 
welding (or spot welding) on the car chassis unless both the positive and 
negative leads are disconnected from the battery. 


11.1.2. | ALTERNATOR— SERVICING 


The alternator requires no lubrication since the ball bearings are pre-packed and 
sealed. Keep the outside of the alternator free from oil or dirt by wiping over occasion- 
ally with adry cloth. 

The brushes operate on plain rings and the life of the brushes and slip rings can be ex- 
pected to be quite long. 

Servicing and testing of the alternator requires special test equipment and it is recom- 
mended that such work is entrusted to a Citroén Dealer. 


11.1.3. | DRIVE BELT 


The alternator drive belt should always be kept at the proper tension. Alternators rotate 
at high speed and the belt tension is important for proper operation. The first sign of a 
slipping fan belt is asquealing noise during sudden acceleration either during driving 
off or from low speeds to higher speeds. 

1n the event of the alternator not charging properly it is certainly a first step to check that 
the drive belt is not stretched, cracked or defective. 

The belt is adjusted as described in Section 1.8.3. 


11.2. Starter Motor 

Type: ohana Wael ae LE HIME CIAN Direct current, series wound with solenoid switch 
INMBETHINNERENOTS HW cel toed we. cjecsis oc cine s+ occ eievececeuine eae ye 0. o SUmbele taaptoiey coerulea ey aaa 27 uae Valeo 
Typesfitted (examples): ............+.--s.ssscsceereeseee, D6 RA16 (2.0 litre), D6 RA12 (V6) 


14:41. SERVICING 


Routine servicing of the starter motor should include attention to the brush gear to en- 
sure that the brushes are not worn. 

Clean the commutator with fuel or grease solvent but do not allow any to get on the 
windings. If necessary, sandpaper of a fine grade can be used to clean the commutator 
or the segments can be re-skimmed on a lathe. Note that the mica must always be un- 
dercut. 

A full check of the electrical characteristics of the starter motor will require test instru- 
ments to check the armature and field coils for open circuits or short circuits to ground. 
We recommend to have the starter motor checked in a specialist workshop and not to 
undertake the operations yourself. 
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Wiring Diagram Legend 


Not all items are fitted to every model. 


1 Warning lamps central 
display 
5 Front cigarette lighter 
6 Rear cigarette lighter 
10 Ignition distributor 
15 Alternator 
20 LH. horn 
21 R.H. horn 
35 Baitery 
40 Instrument cluster 
4 ABS hydraulic block 
45 Ignition coil 
50 Supply connector box 
53 Water temperature 
control unit 
54 Bulb failure detection 
unit 
55 Central door locking 
contro} unit 


58 Remote contro! door lock 


62 Earth connection box 
100 Spark plugs 


130 Light-on audible warning 


140 ABS control unit 

142 Injection contro! unit 

143 Suspension control unit 

150 Front anti-knock sensor 

151 Rear anti-knock sensor 

152 Engine speed sensor 

153 Body movement sensor 

155 1.H. front wheel ensor 

156 R.H. front wheel sensor 

157 L.H. rear wheel sensor 

158 R.H. rear wheel sensor 

159 Steering wheel sensor 

160 T.D.C. sensor 

170 Flasher unit 

180 Additional air control 

183 Air blower control 

210 Light switch 

211 L.H. switch (illumination, 
direction indicator, horn) 


212 F.H. switch (front and rear 


screenwipers) 
Parking selector switch 
215 Rear view mirror switch 
270 H7. coil suppressor 
299 Horn switch 
300 Ignition switch 
301 Glovebox light switch 


302 Luggage boot light switch 


305 Driver's door locking 
switch 

306 Passenger’s door 
locking switch 

307 L.H. rear door locking 
switch 


308 R.H. rear door locking SW 


310 L.H. front door switch 
311 R.H. front door switch 
312 L.H. rear door switch 
313 R.H. rear door switch 
314 Reversing light switch 
315 Handbrake switch 
316 Engine coolant low 
level warning switch 


503 
504 
505 
550 
551 
554 
555 
570 


R.H. headlamp 

L.H. brake light 

R.H, brake light 

L.H. front loudspeaker 
R.H. front loudspeaker 
L.H. rear ioudspeaker 
R.H. rear loudspeaker 
Injector 


317 Hydraulic fluid level switch587 Front fog light switch 


318 Throttle butterfly switch 
319 Brake light switch 

320 Rotary switch 

321 Tailgate locking switch 
326 Starter motor switch 
340 Air flow meter 

350 Starter motor 

375 Ignition distributor 

380 to 383 Door sill lighting 
385 Front ashtray lighting 
386 Rear ashtray lighting 
387 Ashtray lid lighting 
389 Luggage boot light 
391 L.H. number plaie light 
392 R.H. number plate light 
393 Engine comp. lighting 
394 Heater control fighting 


429 Fuel pump cut-out vaive 
430 Canister discharge vaive 


431 Fast idle solenoid valve 
432 Idling actuator 

434 Canister solenoid vaive 
435 Float chamber solenoid 
436 Idle cut-off solenoid 


486 L.H. dipped beam 
487 R.H. dipped beam 
488 L.H. front flasher lamp 
489 R.H. front flasher lamp 
490 L.H. rear flasher lamp 
491 F.H. rear flasher lamp 
492 L.H. side lamp 

493 R.H. side lamp 

494 L.H. rear stopfail lamp 
495 R.H. rear stopfail lamp 
496 L.H. tail light (tailgate) 
497 R.H. tail light (tailgate) 
498 L.H. reversing light 
499 R.H. reversing light 


588 
589 


590 
591 


592 


Rear fog light switch 
Hazard warning lamp 
switch 

Driver's window 

winder switch 
Passenger's window 
winder switch, 

driver's door 

Passenger's window 
winder switch, 
passenger's door 

Heated rear window 
switch 

Headlamp adjusting 
device switch 

Fuel gauge 

Brake pressure switch 
Engine oii pressure switch 
Hydraulic pressure switch 
Ignition module 

Air blower control module 
Windscreen wiper motor 
Rear windscreen wiper 
switch 

L.H. front window winder 
motor 

R.H. front window winder 
motor 

L.H. rear window winder 
switch 

R.H. rear window winder 
switch 

Drivers door locking motor 
Pass. door locking motor 
LH rear door locking MOT 
RH rear door locking MOT 
Boot lid locking MOT 
Engine cooling fan, L.H. 
Engine cooling fan, R.H. 
Central interior lamp 

L.H. front brake pads 
R.H. front brake pads 
Petrol pump 

Headiamp washer pump 
Windscreen washer pump 
Rear screen W/Pump 
Radio 


770 Throttle spindle poten- 
tiometer 
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772 Mixture adjusting screw 
potentiometer 

775 Pressure switch 

781 ABS Diagnostic socket 

783 Injection diagnostic socket 

786 L.H. mainidipped beam 

787 R.H. maindipped beam 

790 Air blower motor 


802 Injection control unit 


relay 
806 Front fog lamp relays 
807 Injection relay 
808 Headlamp washer relay 
809 Front window winder relay 
810 Rear window winder relay 
813 Cooling fan relay (fast) 
814 Cooling fan relay (slow) 
815 Speed converter cooling 
fan relay 
816 Fuel pump relay 
818 Lambda probe relay 
819 Rear fog lamp relays 
820 Heated rear window relay 


825 Dipped beams relay 

836 Ignition relay 

837 Lighting timer relay 

857 Carburettor base heating 
resistor 

858 Dipped beam resistor 

859 Air blower speed resistor 

860 Coding resistor 

861 Intake air temperature 
resistor 

875 L.H. rear view mirror 

876 R.H. rear view mirror 

880 Lighting rheostat 

899 Oxygen sensor, front 

$00 Oxygen sensor (alone or 
rear) 

901 Window washer water 
level sensor 

902 Engine oil level sensor 

903 Injection air pressure 
sensor : 

904 Engine oil pressure 

sensor 


Wiring Harnesses 


907 Injection air temperature 


sensor 
909 Injection water tem- 
perature 
sensor 
910 Water temp. sensor 
(control 
unit) 
912 Evaporator temperature 
sensor 
915 Water nsliagla Switch 


917 Catalytic converter 
temperature sensor 

961 Lighting timer 

962 Windscreen wiper timer 

963 Rear screen wiper timer 

964 Cooling fan timer unit 

970 Engine water warning 
thermal switch 

971 Radiator coolant thermal 
switch 

975 Engine oil thermal switch 

990 Heated rear window 


AA ignition MP Petrol pump earth 

AB ABS system MT Engine and injection 

AL Battery power supply MV Electric cooling fan 

AV Front harness PB Dashboard 

CB Carburettor PC Driver's door 

CL Console PD R.H. rear door 

CN Negative cable PG L.H. rear door 

cP Positive cable PJ Headlamp 

cT Switch PL Interior lamp 

DP Emission control PP Passenger's door 

EC Console lighting RD R.H. rear 

EF Boot lighting RG L.H. rear 

EG Glovebox lighting RL Direction indicator 

EP Eng. compartm. lighting side repeaters 

ES Screen wipers RS Starter motor safety relay 
FD/FG Door pillar switches SB Suspension, front subframe 
FP Handbrake SM Suspension, engine 

FR Rear lamps ST Suspension, dashboard 

HB interior TW Headlamp adjustment device 
HY Hydraulics switch 

JCIJM Injection (body/engine) UD R.H. brake pad wear 

JNAT Injection/injector UG L.H. brake pad wear 

LP Fuel pump junction vc Differential lock warning iamp 
MB Junction box earth VD R.H. side tailgate 

MF Lamps earth VG L.H. side tailgate 
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Fuel injection Engine 
R6A from Oct. 1992 


LE2 Jetronic-injection 
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FAULT FINDING SECTION 


The following section lists some of the more common faults that can develop ina 
motor car. The section is divided into various categories and it should be possible 
to locate faults or damage by referring to the assembly group of the vehicle in ques- 
tion. Not covered are the complex fuel injection and ignition system. 

The faults are listed in no particular order and their causes are given a number. By 
referring to this number it is possible to read off the possible cause and to carry out 
the necessary remedies, if this is within the scope of your facilities. 


ENGINE FAULTS 

Engine will not crank: 1,2,3,4 

Engine cranks, but will not start: 5, 6, 7,8 

Engine cranks very slowly: 1,2,3 

Engine starts, but cuts out: 5, 6,9, 10 

Engine misfires inthe lower speedranges:  5,6,9, 11 

Engine misfires in the higher speedranges: 5,6, 11, 12 
Continuous misfiring: 5, 6, 7, 10 to 15, 21, 22 


Max. revs not obtained: 5, 6, 12, 22 

Faulty idling: 5, 6, 8 to 11, 13, 15, 16,21 and 22 
Lack of power: 3,5 to 11, 13 to 15, 22 

Lack of acceleration: 5 to 8, 12, 14 to 16 

Lack of max. speed: 5 to 8, 10, 12, 13 to 15, 22 
Excessive fuel consumption: 3,5, 6, 15, 16 

Excessive oil consumption: 16 to 19 

Pinking and running-on (dieseling) 5,6 

Low compression: 7, 11 to 13, 16, 20 to 22 


Causes and Remedies 
NOTE: The faults refer mainly to vehicles with carburettor. 


1. 


2. 


NOM 


Fault in the starter motor or its connection: Refer to “Electrical Faults“ 
Engine oil too thick. This can be caused by using the wrong oil, low 
temperatures or using oil not suitable for the prevailing climates. Depress the 
clutch whilst starting. Otherwise refill the engine with the correct oil grade. 
Moveable parts of the engine not run-in. This fault may be noticed when the 
engine has been overhauled. It may be possible to free the engine by adding 
oil to the fuel for a while. 

Mechanical fault. This may be due to seizure of the piston(s), broken 
crankshaft, connecting rods, clutch or other moveable parts of the engine. 
The engine must be stripped for inspection. 

Faults in the ignition system. See a Citroén Dealer. 

Faults in the fuel system. See a Citroén Dealer. 

Incorrect valve timing. This will only be noticed after the engine has been re- 
assembled after overhaul. Re-dismantle the engine and check the timing 
marks on the timing gear wheels or the timing chain as may be the case. 
Compression leak due to faulty closing of valves. Check valve clearances. 
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22. 


See also under (7) orleakage pastworn piston ringsor pistons. Cylinder head 
gasket blown. 

Entry ofairatinlet manifold, due tosplitmanifoldordamaged gasket. Correct 
asnecessary. 
Restriction in exhaust system, due to damaged exhaust pipes, dirtinendofex- 
haust pipe(s), kinked pipe(s), or collapsed silencer. Repairas necessary. 
Worn valves orvaive seats, nolonger closing the valves properly. Top overhaul 
ofengineisasked for. 

Sticking valves due to excessive carbon deposits or weak valve springs. Top 
overhaulisasked for. 

Cylinder headgasket blown. Replace gasketand check blockand head sur- 
faces fordistortion. 

Camshaftworn, notopeningorclosing one of the valves properly, preventing 
propercombustion. Checkandif necessary fitnew camshaft. 
Incorrectvalve (tappet) clearance. Re-adjust(ifapplicable). 

Cylinderbores, pistonsor piston ringsworn.Overhaulistheonly cure. Faultmay 
becorrected forawhile byadding’”’ Piston SealLiquid” intothe cylinders, but 
willre-develop. 

Worn valve guidesand/or valve stems. Top overhaulis asked for. 

Damaged valve stem seals (f fitted). Top overhaul isasked for. 

Leaking crankshaftoil seal, worn piston rings or pistons, worn cylinders. Cor- 
rectas necessary. 

Loose spark plugs, gases escaping past threads, or plug sealing washer 
damaged. Correct. 

Crackedcylinder orcylinder block. Dismantle, investigate and replace block 
orcylinderbarrelas necessary andapplicable. 

Broken, weakor collapsed valve spring(s). Top overhaulis asked for. 


IGNITION FAULTS (notallitemsapplicable tomodels covered) 


Engine doesnotstart: 1to3,5,6,8t0 14, 19 
Engine misfires: 2to7,9to 12, 14, 19 
One cylindernotworking: 2to7,9to 14 
Engine fails torev, misfireson 

acceleration: 2to7,9to 12, 14, 19 
Incorrectidlingspeed: 1to3,5to 15, 17, 19 
Lackofpower: 2to 12, 14, 15, 17, 19 
Pooracceleration: Asfor”’ Lack of Power” 
Lackofmax.s| : Asfor” Lack of Power’’ 
Excessive fuelconsumption: Asfor” Lack of Power”’ 
Pinkingandrunning-on (dieseling) 2,3,5, 6,8, 11, 12, 15, 16,18 
Causesand Remedies 


1. 
2. 
3. 


Battery discharged ordefective. Try charging the battery or replace. Useslave 
battery tostartthe engine. 

Contactbreakers notworking properly orfaultinelectronicignition distributor. 
Cleanold contact breakers or replace and checkelectronicignition distributor. 
Contactbreakers connected toearth. Thiscould happenafter replacementof 
the points(notapplicable toXM). ; 


14. 


15. 


18. 


19. 


Contact breaker arm spring too weak (conventional ignition—notapplicable 
toXM). Checkwith springscale. 
Spark plugsneedattention. Check condition ofplug faces, clean plugsandad- 


{usipiontods gapstospecifications. Check when plugs have been replaced 
asttime. 


Incorrect spark plug gaps. See also under 5. 


Wrong type of spark plugs fitted. Check with the specifications and install 
correct plugs. 

Ignition timing not correctly adjusted. Check and re-time ignition if necessary, 
using a stroboscopic timing lamp if possible or have timing checked. 

Coil defective. No repairs possible, replace, making sure that correct coil is fit- 
ted (different for the various engines). 


Loose connection in ignition circuit. Check and correct. 


Open circuit, short circuit to ground (earth) or centre lead of coil not fitted pro- 
perly. Check all cables and make sure centre lead makes contact. 


The same as 11, but fault is in the spark plug leads. Check for broken cables 
and proper connections. : 


Plug leads incorrectly connecied. Fault only evident after distributor or spark 
plugs have been removed and leads incorrectly connected. Follow the wiring 
order and connect properly. 

Tracking” present. This means that HT voltage is creeping te ground (earth) 
due to dirt or dampness. Various products (damp start) are available to over- 
come the problem, mainly if caused by dampness (water spray, heavy rain, 
etc.) — Only engine with distributor. 

Centrifugal advance not working properly. Check by removing distributor 
cap, turn rotor against tension of flyweight springs and release. Rotor should 
return to original position (not sticking) — Not applicable to XM. 

Vacuum advance not operating. Puil off hose at distributor with engine run- 
ning and then re-connec:. Engine noise must change if engine speed is in- 
creased. 


Distributor cam or shaft worn (only engine with distributor). Fit replacement 
(correct one). 


Fuel with incorrect octane rating used. Check with manufacturers recom- 
mendation. Pinking can also be caused by overheating of the engine or too 
much advanced ignition timing (have system checked). 


Carbon brush in distributor cap worn or spring too weak. Check and replace 
if necessary — Only engine with distributor. 


LUBRICATION SYSTEM Fauirs 
The only problem the lubrication system should give is excessive oil consumption 
or low oil pressure, or the oil warning light not going off. 


Excessive oil consumption can be caused by worn cylinder bores, pistons and/or 
piston rings, worn valve guides, worn valve stem seals or a damaged crankshaft oil 
seal or leaking gasket on any of the engine parts. In most cases the engine must be 
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dismantled tolocate the fault. 

Lowoil pressure canbe caused bya faulty oil pressure gauge, sender unit orwiring, 
adefective relief valve, lowoillevel, blocked oil pick-up pipe for the oil pump, worn oil 
pumpordamagedmain orbigendbearings. Inmostcasesitislogicaltochecktheoil 
level firstand then the operation of the oil pressure gauge (iffitted). Allother causesre- 
quire the dismantlingand repair ofthe engine. 


If the oil warning light stays on, switch off the engine immediately, as delay could 
cause complete seizure within minutes. 


COOLINGSYSTEM FAULTS 


Common fauits are: Overheating, loss of coolant and slow warming-up of the 
engine: 


Overheating: 


1. Lackofcoolant: Opentheradiator capwithcaretoavoidinjuries. Neverpour 
cold water intoan overheated engine. Wait untilengine coolsdownandpourin 
coolantwhilstengineisrunning. 

2. Radiatorcoreobstructedbyleaves, insects, etc.: Blowwithairline 
from the back of the radiator or witha water hose toclean. 

3. Fambeltleoseorsiipping: Re-adjustthe fanbelttension orreplacebelt. 
Inemergency usea nylon stocking to make upa make-shift fan belt by tieing the 
stocking around all pulleys (does notapply toXM models). 

4, Thermostatsticking: \fstickingintheciosed position, coolantcanonly 
circulate within the cylinder head or block. Remove thermostatandcheckas 
describedinsection’’ Cooling’. 

5. Water hosespiit: \dentified by rising steam from the engine compartment. 
Slightsplitscanbsrepaired withinsulationtape. Drive withoutradiator cap to 
keep the pressure in thesystem down, tothenearestservice station. 

6. Iguitionincerrectly adjusted: Haveitseento. 

Water pump inoperative: Overhaulorreplace water pump. 


8. Cylinderheadgasketblownm: Replacethecylinderheadgasket. 


N 


Loss ofCoolant: 


1. Radiatorleaks: Slightleaksmaybestoppedbyusingradiator sealing com- 
pound (followthe instructions ofthe manufacturer). |nemergencyaraweggcan 
becrackedopenandpouredintothe radiator filler neck. 


2.  Hoseleaks: Seeunder5, Overheating”. 

3. Water pump leaks: Check the gasket for proper sealing or overhaul 
(replace) the pump. 

Long Warming-up Periods: 

1. Thermostat sticking in the open position: Remove thermostat, 
checkandifnecessary replace. 
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FUELSYSTEM FAULTS (not allitemsapplicableto XMmodelswith injection) 


Enginedoesnotstart: 1108 
Enginestarts, but stops 

soon afterwards: 1,3t06, 8to 13, 18, 19 
Enginemisfiresatlowrevs: 3,4,8,9 
Enginemisfires at high revs: 1,3,4,8,9 
Enginemisfirescontinuously: 1106, 8,9, 12to 14 
Engine failstorev: 1,3,4,8,9, 11 to 17,21 
Bad idling: 4, Bto 14, 18 19,21 
Lack of power: 4,8, 11t0 14, 19,21 
Lackofmax. speed: 4,8, 11to 15, 17, 19,21 
Excessive fuel consumption: 3,4, 11, 12, 16, 17, 19,21 
Pinking: 15, 20,21, 
Backfiring: 4,9, 11, 13, 14 


Causesand Remedies 


1. 


Fueltankempty. Refuel. 


2. Fuellineofpipe blocked. Remove pipes and blowthroughthem with compress- 
ed airto removeobstructions. 
3. Fuel pump not operating. Remove pump and check operation. Repair or 
replace. 
4. Carburettorjets blocked (ifapplicable). Remove alljets and blowthrough them 
with compressed airorin emergency with the mouth. 
5.  Airlockinfuel pipe. Unscrewpipeand blowthrough it with compressed air. 
6 Fuel filter blocked. Remove filter from itslocation andcleanor replace. 
7. ~ Floatchamber needle valvesticking. Unscrew float chamber cover, remove 
needlevalveand freeofforreplace valve. Fit cover with new gasket. 
8 Waterincarburettor. Clean out float chamber and alljets. 
9. Restricted fuel flowdueto foreign body in fuel supply line. Clean outlines. 
10. Slow-runningspeedtoo low. Have adjustment checked and/or adjusted at your 
dealer, ifnecessary. : 
11... Chokecontrol improperly adjusted. Adjust in the case of manual choke and 
checksettinginthecaseofautomaticchoke. 
12.  Floatleveloutofadjustment. Adjustin accordancewith theinstructions insec- 
tion’ Fuel System”. 
13. Carburettoricingup. Very rare faulton modern carburettors. Enginewillstart 
aftertheicehas been thawed up. 
14. Inletmanifold sucksin additional air. Check all gaskets on manifold and replace 
ifnecessary. 
15. Fuel with incorrect octane rating used. Use proper fuel grade. Check with 
manufacturer. 
16. Accelerator pump not operating. Dismantle carburettor and check linkage, 
leverand diaphragm. 
17. Throttleoperatinglinkage wrongly adjusted. Check and adjust as necessary. 
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18. Slow-running mixture not adjusted properly. Have adealer seen tothe slow- 
idlingsystem. See Section’’Fuel System”. 
19. Airfilterelementobstructed. Ifnecessaryreplace. 
20. _ Ignitiontimingincorrectly adjusted. Have it checked. 
21. Incorrectcarburettor jets fitted. 
CLUTICHFAULTS 
Clutch slipping: 1,2,3,4,5 
Clutchwill notdisengage fully: 4,6to 12, 14 
Whining from clutch when pedalis 
depressed: 13 
Clutch judder: 1,2, 7, 1010 13 
Clutch noisewhenidling: 2,3 
Clutch noiseduring engagement: 2 
Causesand Remedies 
1. — insufficientclutch free play at pedal. Adjust in accordance with instructions in 
section’’Clutch". 
2. Clutchdiscliningsworn, hardened, oiled-up, looseor broken. Disc distorted or 
hubloose. Clutch disc must be replaced. 
3. Pressureplatefaulty. Replaceclutch. 
4. — Airinhydraulic system (only applicable to models with hydraulic clutch control). 
Low fluid level in clutch cylinder reservoir. 
5. _ Insufficient playat clutch pedal and clutch releaselinkage(thelatterinthecase 
ofmechanical operation). Adjust as described. 
6 Excessive free play in release linkage (only for cable and linkage operated 
clutch). Adjustorreplaceworn parts. 
7.  Misalignmentofclutch housing. Very rare fault, but possible on transmissions 
with separateclutch housings. Re-aligntocorrect. 
8 Clutchdischubbindingonsplinesofmain driveshaft (clutch shaft)duetodirt 
orburrson splines. Removeclutch andclean andchecksplines. 
9. Clutchdiscliningsooseor broken. Replacedisc. 
10. | Pressureplatedistorted. Replaceclutch. 
11. Clutchcoverdistorted. Replaceclutch. 
12.  Faultintransmission orloose engine mountings. 
13. | Releasebearingdefective. Removeclutch and replace bearing. 
14.  Bendclutchreleaselever. Checklever and replaceor straighten, ifpossible. 
@ = Theabove faults and remedies are for hydraulic and mechanical clutch opera- 


tion and should beread as applicableto themodelinquestion, astheclutch fault 
findingsectioniswritten for alltypes ofclutch operation. ignoreclutch play ad- 
justments, ifthe clutch pedalis self-adjusting. 


STEERING FAULTS 


Steeringveryheavy: 1106 
Steeringveryloose: 5,7t09, 11t0 13 
Steeringwheel wobbles: 4,5, 709, 11 to 16 
Vehicle pullstooneside: 1,4, 8, 10,1410 18 
Steeringwheel does not 

returntocentre position: 106, 18 
Abnormal tyre wear: 1,4,7to9, 14to 19 
Knockingnoiseincolumn: 6,7, 11, 12 


Causesand Remedies 


ih 


Tyre pressuresnotcorrect or uneven. Correct. 


2. Lowoillevelinsteering gear (ifsteeringis filled with oil). Otherwiselackoflubri- 
cantonrackand pinion steering. 
3 Stiffsteeringlinkageballjoints. Re-grease if provisions are made for it, other- 
wisereplace balljointsin question. 
4. \ncorrectsteeringwheel alignment. Correctasnecessary. 
5. Steeringneeds adjustment. Haveit seento. 
6  Steeringcolumn bearingstootightor seized or steeringcolumn bent. Correct 
as necessary. 
7. Steeringlinkagejointslooseorworn. Check and replacejoints asnecessary. 
8 Front wheel bearings worn, damaged or loose. Readjust bearing play or 
replacethebearingsifnoresultscan beobtained. 
9.  Frontsuspension parts loose. Check and correct. 
10. | Wheelboitsioose. Re-tighten. 
11. Steeringwheelloose. Re-tighten nut. 
12. | Steeringgearmountingloose. Check and tighten. 
13.  Steeringgearworn. Although it may bepossibleto overhaul thesteering, the 
fittingofareplacementsteeringcould bethesolution. 
14. Steeringdamper (if fitted) defective orloose. 
15. | Wheelsnot properly balanced ortyre pressures uneven. Correct pressuresor 
balancewheels. 
16. | Suspensionspringsweak or broken. Replacespringin question or both. 
17.  Brakesarepullingtooneside. See under Brake Faults”. 
18. | Suspension out of alignment. Have the complete suspension checked by a 
dealer. 
19. Improperdriving. Wedon'tintendtotell you howtodriveand arequitesurethat 
thisisnotthecauseofthe fault. 
BRAKE FAULTS 


BrakeFailure: Brakeshoeliningsorpadsexcessively worn, incorrect brake fluid 
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(after overhaul), insufficient brake fluid, fluid leak, master cylinder defective, wheel 
cylinder orcaliper failure. Remedies areobviousin each instance. 


BSrakesineffective: Shoeliningsorpadsworn, incorrect lining material or brake 
fluid, linings contaminated, fluid level low, airin brake system (bleed brakes), leakin 
pipesorcylinders, mastercylinderdefective. Remedies areobviousin each instance. 


Brakes pulltooneside: Shoesorliningsworn, incorrectliningsor pads, con- 
taminated linings, drums or discs scored, fluid pipe blocked, unequaltyre pressures, 
brake back plate or caliper mounting loose, wheel bearings not properly adjusted, 
brakes need adjustment (if applicable), wheel cylinder seized. Remedy as necessary. 


Brakepedalspougy: Aijrinhydraulicsystem. System mustbebledofair. 


Pedal travel toofar: Linings or pads worn, brakes need adjustment (if ap- 
plicable), drumsordiscsscored, master cylinder orwheel cylinders defective, system 
needs bleeding. Rectify asnecessary. 


Loss of brake pressure: — Fluid leak, air in system, leak in master or wheel 
cylinders, brake servo not operating (vacuum hose disconnected from inlet manifold). 
Placevehicleondry ground anddepressbrake pedal. Checkwherefluidrunsoutand 
rectify asnecessary —With ABS— Havesystem checked. 


Brakes binding: \ncorrectbrakefluid (boiling), weak shoereturn springs, brakes 
adjusted improperly (ifapplicable), pistonin caliper ofwheelcylinderseized, push rod 
play on master cylinder insufficient (compensation port obstructed), handbrake ad- 
justed too tightly. Rectify as necessary. Swellingofcylinder cupsthrough useof incor- 
rect brake fluid could be another reason. 


Handbrake ineffective: Brake shoe linings worn (or pads), linings con- 
taminated, operatinglever on brake shoeseized, brake shoes or handbrake need ad- 
justment. Rectifyas necessary. 


Excessive pedaipressurerequired: Brakeshoeliningsorpadswomn, linings 
orpadscontaminated, brakeservo vacuum hose disconnected from manifold, master 
orwheelcylinders seized. Rectify as necessary. 


Srakessquealimg: Brakeshoeliningsorpadswornso far that metalis grinding 
against drumor disc. Inside ofdrumis fullofliningdust. Removeand replace, orclean 
outthedrum(s). 


ELECTRICAL FAULTS 

Starter motor failure: 2105,8,9 
Nostarter motor drive: 1t03,5to7 
Slowcrankingspeed: 1to3 
Chargewarninglightremainson: 3, 10, 12 
Chargewarninglightdoesnotcomeon: 2,3,9, 11, 13 
Headlamp failure: 2,3, 11, 13, 14 
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Battery needs frequenttopping-up: 11 
Directionindicators notworking 

properly: 2,3,9, 13, 14 
Battery frequently discharged: 3, 10, 11, 12 


Causes and Remedies 


1. 


2. 


3. 


4. 


Tightengine. Checkand rectify. 


Battery discharged or defective. Re-charge battery or replace if older than2 
years. 


Interrupted connectionin circuit. Traceand rectify. 
Starter motor pinionjammedin flywheel. Release. 


Also6,7 and8. Starter motor defective, no engagementin flywheel, pinion or 
flywheelwornorsolenoid switch defective. Correctas necessary. 


Ignition/starter switch inoperative. Replace. 
Drive belt loose or broken. Adjust orreplace. 
Regulator defective. Adjust or replace. 
Generator inoperative. Overhaul orreplace. 
Bulb burntout. Replace bulb. 

Flasher unit defective. Replace unit. 


